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PREFACE. 



To the Railway Engineer facilities have long existed in the 
form of suitable Tables for the calculation of Earthwork^ — such 
as those by MacNeill, Bidder, Bashforth, kc, — but, so far as 
the writer is aware, there are none extant as yet to assist the 
Hydraulic Engineer in the infinitely more tedious calculations 
connected with Earthen and Masonry Dams. In the case of 
the former class of Dam, not only have the quantities of Earth- 
work in Embankment to be accurately ascertained, but also 
those of Soil Stripping, Pitching, Turfing, Excavation of Pud- 
dle Trench, and Puddle in Puddle Wall ; and, in the latter 
class, the Sectional Areas at each required height. I have, there- 
fore, considered that a system of Tables which would give the 
whole of these quantities for each class of Dam, respectively, 
could not but be highly .advantageous in facilitating such cal- 
culations. 

Where so many difierent degrees of opinion exist as to the 
particular cross section which a Dam should have, it would 
be impossible to frame Tables for these calculations, without 
laying down a certain form of cross section. 

In the case of Earthen Dams, I have carefully considered 
the Top Widths for various heights, and the Side Slopes most 
usual in practice, and fixed them accordingly ; and, in that of 
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Masonry Dams^ after investigating the most economical cross 
sections which can be safely adopted^ I have arranged these 
according to their heights^ and tabulated their sectional areas 
and ordinates. The entire set of Tables have been calculated by 
the plan of constant differences^ carried out to 6 places of deci- 
mals^ from whence it follows that when the last result has 
been correctly \^orked up to from the first result^ all those 
intermediate must also be correct. 

MacNeill^s method of calculating every 10th area and in- 
terpolating between^ is at the best but an approximation^ and 
each calculation liable to error, unless checked, but by the system 
adopted in these Tables, no error in any one calculation can 
occur when the last result has been checked, nor is there 
any interpolation whatever. 



CONTENTS. 



X nBrACBa ••• ••• ••• 

Ck>IITKNT8, 

DstCRIPTIOM AMD UsE OF THK 

Section I. Earthen Dtms, 
II. Puddle Walls, 
III. Masonry Dams, 



}9 

99 



• •• 



• • • 



PAGE 
T 

... Tli 



... 1 

... o 
• •• b 



Tablbi 



Skctiom I. — Earthen Dams. 



Table. 



Top Width. 



Ratio of Slopo. 



Inner. ) Ooter. 



ParticnlarB of Tcip Width. 



L 

II. 

III. 

IV. 

V. 
VI. 



10 
15 
20 
25 

^ height. 
i height. 



8tol 


2tol 


>» 


» 


» 


» 


»> 


99 


fy 


W 


» 


)) 



Uniform 






•». 



( Uniform np to 15 ) 
feet and = 5 feet, f 
Uniform np to 18 
feet and c= 5 feet 



:} 



Section II. — Pdddlb Walls. 
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Exemplification of use of Tables. 

Suppose the following to be the section along line of Dam, with cross 
section same as in Table III., and that the top soil reqnires to be excavated 
to a depth of 2 feet; find the total quantities for < Excavation of Foun- 
dations,' * Embankment,* ' Pitching inner slope,' and ' turfing of outer 
slope and top of dam/ 
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The intersection of the height in the side column with that of 11 
in the top column, (page 55,) gives the Tabular numbers 1*76, 7*81, 1*93, 
1*87, 2-222, and these, when tabulated as above, and multiplied each bj 
the common distance 80, give the exact quantities of each item as shown 
in the column of totals. 

It will be observed that the total of column 1, has been multiplied bj 
the depth of ezcayation in feet, to give the final result. 



SECTION II.— PDDDLB WALLS. 

These Tables gire tibie qnsntities in a similar manner for certain cross 
sections of Paddle Wall, and are so designed as to include two distinct 
Tables, one for the Wall, (or Puddle hearting to Embankment,) and the 
other for Trench. The cross section adopted is % rery usnal one in practice, 
Tiz., top width with a batter on each side of 1 in 12, and Puddle Trench 
of a bottom width ss top width of wall in all cases. 

The tabular numbers for Trench, as in the case of " Excayation of Foun- 
dations, " Section L, must be multiplied hj its depth in feet, to give the 
final result. 

ExempHfieaHon of the TabUi, 

Required the contents of Puddle Wall and Trench same as in Table III., 
for the Dam whose section has already been giyen, with the following 
arrangement of cross sectioui 




and dimensions as follows :-— ' 
Depth of Trench = A = 6. 

Depth of Excayation of Foundations = D = 2 feet. 
Height of Wall = H + D - 8. 



HlIOHTB. 


DUTAHCM. 


Tbxxoh. 


Wall. 


VMtm 


TSCi. 


Cable ywda. 


TMiO. 


CabloTUdfl. 


ToUlf. 


lo— 55 

55— »4 
14— o 


22 

200 

150 
16 


•386 

'47» 

•477 
•392 


8 
94 


«'95 

15-82 

16-88 
279 


43 
3»i64 

a,53» 
45 


• 




180 

6 


5*784 
Add Trench, ... 1,080 


1,060 


Gn 


and Totals, .. 


c yds. ezca^ 


m., 1,080 


cobic yds. paddle, 6,864 



As a 2nd Example, in order to show the full scope of the Tables, let 
it be required to find the total quantities of an Earthen Dam, whose cross 
section is identical with that of Table YI., Section I., with Puddle Wall 
same as in Table VI., Section II., and longitudinal and cross section as 
under. 




A to B Ezcayation of Foundation CEarth) 1' deep, Da of Paddle Trench (Rock) 3' deep. 



c,;d 

D„E 

G„H 
H„ I 



n 
n 
n 
n 
» 
n 
n 



n 
n 
n 

n 
n 
n 



2' 
2* 



(Sand) 6' 
(Earth) 2* 

» 1' 



n 
n 
n 
n 
n 
i» 

99 



n 

99 
99 
99 
99 
99 
99 



(Earth) 6' „ 

,9 12' « 

6' „ 

2' 



99 
99 
99 



9* 
6' 



99 



99 



99 " 99 

(Kock)3' „ 




It will be observed that the height 18, although not shown on the 
section, is an obligatory one in the calculations, as the top width of dam 
is uniform up to this point (see particulars of top width in Index). 
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SECTION III.— MASONRY DAMS. 



In dealing with a given maximum head of water, the question of giv- 
ing a cross section to the Dam which shall completely answer the purpose, 
and yet not involve an excessive waste of masonry, is one that requires 
s certain amount of study and calculation, more perhaps than most En- 
gineers have time to give to it ; with the result that a cross section is 
adopted probably from some known empiric formula, which fixes on a 
certain top and bottom width as sufficient, and thus the matter is settled 
to all purposes should the dimensions be known as sufficient to secure its 
stability. But the Engineer should not content himself merely with 
a cross section which shall secure stability, but on one which shall also 
preserve the greatest economy of masonry in its design ; and it is with 
the view of investigating this subject fully, and working out the most 
economical cross section, that the present paper has been written. 

Investigation. — Given a certain maximum head of water, there are 
five distinct rules to be observed in designing a dam which shall safely 
sustain it, and these are — 

let* The deviation of the line of resistance from the middle of the 
thickness when the reservoir is empty, should not appreciably 
exceed one- sixth of the thickness. 
2nd. The deviation of the line of resistance from the middle of the 
thickness when the reservoir is full, should not appreciably ex- 
ceed one-sixth of the thickness, 
drd. The intensity of the vertical pressure on the inner and outer 
faces of the dam should not exceed a certain limit, which has 
been fixed at 160 feet of a vertical column of masonry whose 
weight would be equal to the pressure. 
^th. The intensity of the vertical component of pressure on the inner 
face of the dam should not exceed a certain limit, which, with 
due regard to batter, has been fixed at 154 feet of a yertical 
column of masonry. 
bth. The intensity of the yertical component of pressure on the outer 
face of the dam should not exceed a certain limit, which, with 
due regard to batter, has been fixed at 125 feet of a yertical 
column of masonry. 



The first two roles are Isid down to prerent any appreciable tension in 
the masonry. The other three to presenre a safety factor on the presHure 
which wonld crash the mortan 
Let 

m = depth of water. 
H = its moment of horizontal pressure. 

and if for conrenience sake we take the specific weight of masonry as 
unity, and suppose the masonry to hare twice the specific weight of water 
(a rery safe basis on which to calculate) we get 

and this moment of pressure being dirided by the area of cross section 
abore Uie given depth, gires Uie horizontal distance at the given depth 
between the lines of resistance with the reservoir empty, and full, respec- 
tively. 

Let 

A = area of cross section, 

then 

— = horiaontal distance between lines of resistance^ 

and this distance should not exceed one-third of the thickness. In a Dam 
of straight profile, if this limit is adjusted for the base, it will not be 
exceeded at any other point, and this is the first step which must be 
taken in the design. 

Sxcnoii 1. — Let it be required to design a cross section for a Dam 
of straight profile to withstand a maximum head of 60 feet of water. 

^ = i = ^ = ^^>^^^' 

and suppose the area of cross section, 60 feet in depth, to be 1,500, 

M _ 18000 _ -2 
A ~ 1600 ~ • 

Therefore 12 X 8 s= 86| is the narrowest base which can be safely 
employed. 
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The top width which would give an area of 1,500, with base 86, is 14 
feet. 

This section is unwieldy at top, being much stronger there than neces- 
sary. 

Its only advantage consists in having a comparatively narrow base to 
provide foundations for, but this does not appear to compensate suflficiently 
for the badly disposed masonry at top. 

Section 2. 

Let 

A = 1,400 

M_ 18000 _« 

Therefore 12-86 X S = 88*58 = base, and the top width for this sec- 
tion would be 8 feet. 

Here 100 square feet in cross section is saved at the expense of only 
2*58 feet extra width of base. 

Section 8. 
Let 

A = 1800 

»I 18000 

A 1300 

Therefore 18*84 x 8 = 41*52 = base. 

Here 200 square feet in cross section is saved at the expense of only 
5*52 feet extra width of base. The top width for this section is 1*81. 
This would undoubtedly be the most economical section of any. 

In practice, however, 1*81 feet would be rather too narrow a top width, 
for it would be necessary to build a dwarf wall 2 or 8 feet high on the top 
of this, as the highest water-mark should always be allowed to reach the 
level of the top width in order to utilize the Dam to its utmost ; this dwarf 
wall would therefore be a mere precautionary measure to prevent waves 
washing over, and to follow a very usual rule with regard to the height of 
wall above highest water-mark requisite, as a measure of safety against 
the possibility of the water-mark ever rising a little higher than anticipated. 

To ensure uniformity of design, the batter of inner face should be con- 
tinued up the face of the dwarf wall, and, therefore, I think, 2'5 feet for 



a top width of Dam will be the least we can allow as a base for it to 
rest on. 

Let 2*5 =s top width 

41*10 = bottom width 

A = 1308. 

and 13*76 x 8 = 41*28 = necessary bottom width, 

which is almost exactly what has been assumed. This then is the cross 
section adopted for Table I., and it only remains to adjast the batter of 
inner face, so that the line of resistance when the reseryoir is empty will 
not deyiate more than one-sixth of the thickness from its centre. 

Line of Resistance, Reservoir anp/y.— The yertical line throngh the cen- 
tre of gravity of the part of the wall abore a given horizontal plane, stands 
midway between the middle of the thickness at the given horizontal plane, 
and the middle of the thickness at the top of the wall, and thus are found 
points in the line of resistance, reservoir empty. 

To fix these points, it is necessary to assume a vertical axis running 
through the cross section by means of which the distance of these points 
from the middle of the thickness can be calculated. 
Let 
I = Thehorzl. off-set from the vertical axis to the inner face at top of dam. 

Ix = i> 91 it » •t height X. 

U =, thickness at top of dam. 

Is = „ height X. 

r = deviation of resistance from the middle of thickness, reservoir empty. 

«^ = » II reservoir full. 

Then it can be shown that 

( ^ - ^o ) - 2 ( I, - lo ) 

4 
M 

and as — is the horizontal distance between the lines of resistance, re- 
servoir empty and full, respectively, it follows that 

f^ =-^r. 

The term 'midway' as defined in the line of resistance, reservoir empty, 

o 
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To design this on the straight profile, assnme a bottom width = 37*8. 

50 

2 



Then A = (9-83 + 87-8) ^ = 1,429, 



M _ 18000 ,Q/s 
X— Ti29 — '^'^'^' 

and 12*6 x 8 = 37*8, is the narrowest base which can be employed 
which agrees exactly with what has been assumed. 

The thicknesses and sectional areas worked out for this cross section 
for each difference of 10 feet in height are as follows :— - 
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The thicknesses and sectional areas for each difference of 10 feet worked 
ont for a cross section of exactly the same top width on the curved pro- 
file (Table I., Second Series) are as follows :— 



Height. 


Thickness. 


Sectional Area. 
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80 
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946 
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4100 


1,309 



It will be observed that the cnrved profile, although requiring 8 feet 
greater width of base at 60 feet in height than the straight profile, never- 
theless economizes so much in the masonry at this height, that it may be 
said to cover the cost of this extra width in foundations, and for all lesser 
heights than 50, the base and sectional area are both less. There can be- 
no question, therefore, that for a Dam of this class, the curved profile is 
that which should be adopted ; and I have, therefore, given a Second Series 
of Tables designed on this profile, to suit all heights of Dam from 60 up 
to 180 feel. Their cross sections have been designed by means of the 
same formulte as those which have already been given for Dams of the 
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Rnt Beries, and fulfil therefore eyery condition laid down for their perfect 
Becnrity. 

The ordinates given in these Tables will be found not only useful in 
plotting Uie cross section to a large scale, but in setting it out on tem- 
plates in actual construction, and as the centre line of the Dam on the 
ground should in all cases be made to correspond with that of the point 
in the base cut by the vertical axis, it follows that these ordinates become 
useful also in setting out on the ground the base at foundations. 

It is curioq^ to remark in the corresponding Tables of each series, that 
whilst the area of cross section at base is identical in both cases, and the 
respectire bottom widths exactly correspond, yet the top widths show a 
very marked difference, being much greater of course in the Second Series, 
and therefore if any additional argument were required, this fully bears 
out the former conclusion arrived at, viz., that where an appreciably 
greater top width of masonry is required than the minimum of 2*5 feet, 
the curved profile is that which gives the most economical cross section, 
but for that which does not call for any appreciably greater top width 
than 2*5 feet, the straight profile is the most economical. 

Of course for Dams of greater height than 120 feet, there is no option 
in the matter, the curved profile must be adopted for the reasons already 
stated. 

As an Appendix to this work, I have added copy of a Report by the late 
W. J. Macquom Rankine, Esq., G.E., '' On the Design and Construction 
of Masonry Dams,'* which appeared in ' The Engineer ' of January 5th, 
1872, so that any further remarks here are I consider unnecessary. 
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•377 
•378 


9.82 


.378 
.380 


1005 


•380 


10*29 


•381 


1053 


•383 


1077 


21 


22 


10-04 


10*28 


•381 


10-51 


•383 


1071 
10.98 


•384 


1099 


22 


23 


•380 


10-27 


•381 


10*50 


•383 


10.74 


•384 


.386 


11.22 


23 


24 


•381 


10-49 


•383 


»o-73 


•384 


1097 


•386 


11*21 


, -387 


11*46 


24 


25 


•383 


10*72 


•384 


10*96 


•386 


11-20 


•387 


11-45 


*389 


11*69 


25 


26 


•384 


1096 


.386 


1I*20 


•387 


11*44 


•389 


11-68 


•390 


"•93 


26 


27 


.386 


ii'i9 


•387 


11-43 


.•389 


11-C8 


•390 


11*92 


•392 


12*17 


27 


28 


•387 


n-43 


•389 


11-67 


•390 


11*91 


•39» 


12*16 


•394 


12-41 


28 


29 


•389 


1 1 '67 


•390 


11*91 


•39a 


12-15 


•394 


1240 


•395 


12*65 


29 


30 


•390 


ii>9i 


•39* 


12-15 


•394 


12*40 


•395 


12*65 


•397 


12*90 


80 


31 


•392 


12-15 


•394 


12*40 


•395 


12*64 


•397 


12.89 


•398 


13-14 


31 


32 


.394 


12*40 


•395 


12-64 


•397 
•398 


1289 


•398 


13-14 


•400 


1 3^39 


32 


33 


•395 


1264 


•397 


1289 


i3-'4 


.400 


13*39 


<40i 


1364 


33 


34 


•397 
•398 


1289 


•398 


1314 


'400 


13*39 


•401 


13-64 


*403 


13*90 


34 


35 


1 31 4 


.400 


13*39 


.401 


1364 


•403 


»3-9o 


.404 


14*15 


35 


36 


•400 


1 340 


•401 


1365 


•403 


1390 


•404 


14-15 


.406 


14*41 


36 


37 


•401 


13*65 


•403 


1390 


•404 


»4-i5 


•406 


14-41 


.407 


14-67 


37 


38 


•403 


i3*9» 


•404 


i4'i6 


•406 


14-41 


•407 


14-67 


.409 


14-93 


88 


39 


.404 


1417 


•406 


144a 


.407 


14-67 


•409 


H93 


.410 


iS^i9 


89 


40 


•406 


1443 


•407 


1468 


409 


14-94 


•410 


15*20 


.412 


15*46 


40 


41 


•407 


14-69 


•409 


14-95 


•410 


15*20 


.412 


«5-46 


.414 


15*7* 


41 


42 


•409 


1496 


•410 


I5'2I 


•412 


»5*47 


•4U 


15*73 


•415 


15-99 


42 


43 


•410 


1522 


•412 


15*48 


•414 


»5*74 


•415 


1600 


•417 


16*27 


43 


44 


•412 


15'49 


•414 


»575 


•415 


1601 


.417 


16*27 


•418 


16-54 


44 


45 


.414 


'5-77 


•415 


l6'02 


•417 


1629 


.418 


16*55 


-420 


16*81 


45 


46 


•415 


1604 


•417 


16*30 


•418 


16-56 


•420 


1683 


.421 


17*09 


46 


47 


•4»7 


i6«3i 


•418 


16.58 
16.85 


*420 


16-84 


*42X 


17.10 


•423 


17*37 


47 


48 


•418 


1659 


•420 


•421 


17-12 


•423 


»7-39 


•424 


17.65 


48 


49 


•430 


1687 


•421 


1714 


•423 


17.40 


•424 


17.67 


.426 


IJ.94 
18*22 


49 


l50 


•421 


17-15 


•423 


17^42 


•4*4 


17-68 


•426 


»795 


•4*7 


60 



999 
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36 


37 


38 


39 1 


40 




f 

1 


. 


'S 


. 


3 


1 


3 


1 


1 


1 


g 


g 


|5 


^ 


^ 


^ 




^ 


^ 


^ 




^ 






cnbydi 


cnbydi 


cab yds 


cnbydB 


cnbydi 


onbydi 


cnbyda 


cnbydi 


cnbyda 


cnbydi 







•35a 


667 


•353 


689 


•355 


7-11 


•356 


7*34 


•358 


7^57 





1 


•353 


685 


•355 


708 


•356 


7-30 


•358 


753 


•360 


7.76 


1 


2 


•355 


7-04 


•356 


7.27 


•358 


7*49 


•360 


7-73 


•361 


7-95 
815 


2 


8 


•356 


723 


*358 


7.46 


•360 


7-69 


•361 


792 
8-11 


•363 


8 


4 


•358 


7.4a 


•360 


765 


•361 


7-88 


•363 


•364 


8.35 


4 


5 


•360 


7*62 


•361 


785 


•363 


808 


-364 


8*31 


.366 


8*54 


5 


6 


•361 


781 
801 


•363 


8.04 


•364 


828 


.366 


851 


•367 


8-74 


6 


7 


•363 


•364 


8-24 


•366 


8.47 
8 68 


•367 


8*71 


•369 


8^5 


7 


8 


•364 


821 


•366 


844 


•367 


•369 


891 


•370 


9-15 


8 


9 


•366 


8*42 


•367 


865 


•369 


888 


•370 


9-1 a 


•373 


936 


9 


10 


•367 


8-6a 


•369 


885 


•370 


909 


•373 


9*33 


•373 


9-57 


10 


11 


•369 


883 


•370 


906 


•373 


930 


•373 


9'54 


•375 


9.78 


11 


12 


•370 


904 


•373 


9.27 
9.48 


•373 


951 


•375 


9-75 


•377 
•378 


9-99 


12 


13 


•372 


925 


•373 


•375 


973 


•377 


996 


f021 


13 


14 


•373 


946 


•375 


9.70 


•377 


994 


•378 


io-i8 


•380 


10-43 


14 


15 


•375 


9.68 


•377 


9.91 


•378 


10.15 


•380 


10-40 


.381 


10-64 


15 


16 


•377 


9.89 


•378 


1013 


•380 


10-37 


.381 


io-6a 


.383 


1086 


16 


17 


•378 


lOlI 


•380 


10-35 


•381 


10*60 


•383 


10-84 


•384 


11 09 


17 


18 


•380 


IO-33 


•381 


10*57 


•383 


1082 


•384 


ii'o6 


•386 


11-31 


18 


19 


•381 


10-56 


•383 


io*8o 


•384 


11 04 


.386 


ira9 


•3X7 


11-54 


19 


20 


•383 


10*78 


•384 


11*03 


•386 


11-27 


•387 


11 5a 


•389 


1177 


20 


21 


•384 


Il*OI 


•386 


ii^25 
11-48 


•387 


11.50 


•389 


11-75 
11-98 


•390 


ia-00 


21 


22 


•386 


11-24 


•387 


•389 


11-73 


•390 


•393 


13.23 


22 


23 


•387 


11-47 


•389 


11*72 


•390 


11.97 


•393 


la-aa 


-394 


13-47 


23 


24 


•389 


ii'70 


•390 


11*95 


•393 


12'20 


•394 


13*45 


•395 


ia.71 


24 


25 


•390 


11-94 


•393 


12*19 


•394 


13-44 


•395 


13*69 


•397 


»3*95 


25 


26 


•39 » 


I2-l8 


•394 


1243 


•395 


12-68 


•397 


13*93 


•39« 


13.19 


26 


27 


•394 


12-43 


•395 


12-67 


•397 


12.92 


•398 


1318 


.400 


13-43 


27 


28 


•395 


12-66 


•397 
•398 


12-91 


•398 


13*16 


•400 


13-43 


•401 


1368 


28 


29 


•397 


12*90 


13-15 


•400 


13*41 


•401 


1367 


-403 


13-93 


29 


30 


•398 


13-15 


.400 


13*40 


•401 


13*66 


•403 


13-93 


.404 


1418 


80 


31 


•400 


13-40 


•401 


13-65 


•403 


ls-91 


•404 


14.17 


-406 


14*43 


31 


32 


.401 


13*65 


•403 


13*90 


•404 


14-16 


•406 


14-43 


.407 


14.68 


82 


33 


•403 


13*90 


.404 


1415 


•406 


14-41 


•407 


1467 


.409 


14-94 


83 


34 


.404 


1415 


•406 


14.41 


•407 


1467 


•409 


1493 


.410 


15-30 


84 


35 


.406 


14*41 


.407 


1467 


•409 


14*93 


•410 


1519 


-412 


15*46 


85 


36 


•407 


14.67 


.40^ 


14*93 


•410 


15-19 


*4ia 


15*45 


.414 


15-73 


86 


37 


.409 


M-93 


•410 


15- 19 


•41a 


»5*45 


•4>4 


15*7* 


•415 


15-98 


37 


38 


.410 


1519 


.4x3 


15-45 


•414 


1571 


•415 


15-98 


.417 
.418 


16*25 


88 


39 


.412 


15-45 


.414 


15-73 


•415 


15.98 


•417 


16-25 


16-52 


89 


40 


•4»4 


^5*7* 


•415 


15*98 


.417 


16-35 


•418 


1652 


•420 


16.79 


40 


41 


•415 


15-99 


.417 


1625 


•418 


16-53 


•430 


16.79 


.421 


17-06 


41 


42 


•417 


16.26 


•418 


16*53 


•420 


16-79 


•431 


17.06 


•433 


17-34 


42 


43 


•418 


16*53 
i6-8i 


*4ao 


16-80 


.421 


17-07 


•433 


17*34 


•434 


17-61 


48 


44 


•420 


.431 


1707 


•433 


i7*.H 


•434 


17-62 


'426 


17.89 
1817 


44 


45 


'421 


1708 


•433 


17*35 


•434 


17*62 


•426 


17*90 


.437 


45 


46 


•423 


17.36 


•434 


17-63 


•426 


17.90 


•437 


1818 


•439 


1846 


46 


47 


•434 


1764 


•436 


17-91 
i8ao 


•437 


18-19 


•439 


18*46 


•431 


18-74 


47 


48 


•426 


17.9a 
i8-ai 


•437 


•439 


18-47 


•431 


18-75 


•43a 


19.03 


48 


49 


.427 


•439 
•431 


18.48 


•431 


18.76 


•433 


19.04 


•434 


193a 


49 


60 


•429 


18-50 


18.77 


•433 


19^5 


•434 


19*33 


•435 


19*61 


50 
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41 


42 


43 


44 


45 




i 


1 


i 


1 


1 


1 


I 


1 


i 


1 


1 


1 




nbjdi 


cibrdi 


mbjdi 


cnbr<b 


CDbjMi 


onbrtb 


eiAjit 


ocbja. 


<»bjd. 


<mhra. 







.360 


J.Bo 


•.161 


R.04 


■363 


8.J, 


■364 


8.S. 


•366 


8-7 S 





1 


•.161 


7-99 


■363 


8*3 


■364 


8-47 


■366 


8.70 


■367 


8-94 


I 


2 


■363 


8.9 


-.164 


tf.41 


■.166 


8-66 


■3(>7 


8.90 


■369 


9.14 


s 


3 


■3fi4 


838 


.366 


861 


•367 


SSb 


■369 


9-10 


■3:0 


9-34 


s 


4 


■3fi6 


e-ss 


■367 


8.81 


■369 


9-06 


■370 


9..10 


■37" 


9-S4 


4 


5 


■367 


8.J8 


•369 


901 


•ii" 


9^i6 


37" 


9-So 


-373 


97 S 


fi 


6 


■369 


8.98 


■3:0 


9.U 


■371 


9-46 


■373 


9 7" 


■375 


99S 


6 


7 


■370 


9.18 


■3JJ 


9-A3 


■373 


9^1 


■375 


9-91 


'^''1 


10.16 


7 


e 


■37 « 


9^39 


■373 


9''3 


■375 


9-88 


■37; 


lO-IJ 


■4& 


10-37 


8 


g 


■373 


960 


■37 S 


q.84 


::r;^ 


10-09 


■378 


'"■33 


\l& 


9 


10 


■37 S 


9.81 


•377 


1005 


10.30 


■3B0 


'"■SS 


-38. 


10 


11 


■377 


1001 


■378 


1017 


.380 


1051 


■3B. 


10.76 


■3S3 


TfOI 


11 


13 


•378 


10.13 


■3M0 


10-48 


.36. 




■3>^1 


■098 


■3H 


II.J3 


IS 


13 


-3S0 


'o-4S 


..181 


10-70 


■383 


'195 


■384 




■386 


'•■4S 


13 


14 


■3S1 


l.».6j 


■.183 


1091 


.384 


ir.7 


-.3B6 


11-43 


•387 


.1-67 


14 


16 


■3B3 


■ £►89 


■384 




.386 


"■39 


.3«7 


i»64 


.389 


11.90 


IS 


Ifl 


.384 


tl-li 


■3M6 


I '-.36 


.387 


ir6i 


■3H9 


11. H7 


-.^90 


1»H 


16 


17 


.386 


n-34 


■3^17 


"1-S9 


■389 


1184 


■390 


nog 


■39» 


'1-3S 


17 


18 


a"? 


1I.S6 


■3B9 


11.81 


■390 


W07 


■.19> 


1J.3J 


■394 


11.58 


18 


19 


■3»9 


ii.79 


■390 


>»-iH 


•.Wi 


ii-30 


■3^4 


IJ56 


■395 


l:-ftl 


19 


20 


■390 




■391 


>»-i7 


■394 


■•S3 


-395 


1J.79 


■397 


'30S 


20 


21 


•3^' 


!»■»$ 


■39* 


M-Si 


■39S 


"■77 


-.197 


13-01 


■398 


i3'>9 


21 


23 


■394 


1149 


■395 


\l$ 


■■:;3J 


1300 


■39* 


■ .,16 


■400 


•35> 


32 


S3 


■3')S 


.a-7> 


■397 


.3.14 


.4C0 


'3-So 




'3-)7 


23 


24 


3 


.».96 


■398 


13.J> 


■400 


■ .1-48 


■401 


13-74 


■403 




34 


as 


rvio 


.400 


'3-46 


.401 


13.7* 


■403 


I3-99 




I4^15 


2S 


26 


.400 


"3-4S 


.401 


'.T7I 


■403 


13-97 


.404 


1413 


■406 


'4-So 


26 


27 


■401 


■ 3'69 


■403 


'3.9s 


.404 




.406 


,4-48 


■407 


'475 


21 


28 


■403 


13-94 


■404 




.406 


14-46 


.407 


'4-73 


.409 


ISW 


28 


29 


-404 


14- 19 


■40(1 


M-4S 


■407 


14.71 


-409 


,4-98 




'S-iS 


29 


30 


.406 


1444 


.407 


14.70 


■409 


14-97 


.410 


1S'»4 


■411 


'S-5» 


30 


3\ 


■407 


1469 


■409 


'4-96 


■410 


■s" 


■411 


IS'49 


■414 


'S^JJ 


31 


32 


.409 


u-^s 




■ S-ii 




'S48 


■414 


'575 


■4'S 


1601 


S2 


33 




15.10 


■41* 


■S-47 


■4 '4 


'S-74 


■415 


1601 


■4" 7 


16-19 


33 


34 


■4'» 


.J.46 


.414 


'573 


■4'S 


16.00 


■417 


16.17 


■4.8 


'6SS 


34 


8S 


■41 4 


'sn 


■4'S 


1599 


■4'7 


16.17 


■4 18 


16-54 


.410 


16-81 


33 


36 


■41 s 


15-99 


.4.7 


.6-16 


■4<8 


ifrM 


■4»o 


1681 


■4*1 


17-08 


36 


87 


:j;j 


i(.J5 


■418 


ifrSi 


.410 


16-80 


■411 


17-07 


■413 


>7-.M 


37 


86 


1651 


.430 


If. 79 


•4JI 


17.07 


■4"3 


'7-.U 


-414 






39 




tfi'7T 


■41 1 


17.06 


■413 


'734 


■4J4 


l;*i 


■4J6 


.,90 


3» 


40 




■ 7^6 


■433 


'7 3+ 


-414 


17-Gi 


■416 


.7.89 


■4*7 


.ft.17 


40 


41 


•4*3 


'J-34 


■414 


.,.6r 


■4)6 


,7.89 


■4'; 


.8-,, 


-419 


.8-45 


41 


42 


■4;4 


.,•6. 


•416 


IjUg 


■4a; 


.8,, 


.419 


'8-45 


■43' 


18-73 


43 


43 


■4J6 


11?, 


.417 


18.,, 


.429 


'8.SS 


.431 


'8-73 


■431 


19.01 


43 


44 


■4>7 


■4J9 


'845 


■431 


■8.73 


■431 


19-01 


-434 


1930 


44 


43 


•4S9 


'84s 


■43' 


'873 


■43* 


1901 


■4.14 


'9.30 


■43S 


1958 


4S 


46 


■*3' 


18-73 


■431 


1901 


■434 


19-30 


;43S 


19.S8 


■437 


■ 9-87 


46 


47 


■431 


19-01 


434 


19-30 


■43S 


■'13 




ig.Sj 


■4.18 


10.16 


47 


48 




'9.1' 


■43S 


■9 59 


.4.17 


19-88 


.43S 


10.6 


■440 


10.4s 


4S 


49 


•43S 


i960 


■437 


.988 


■438 


3017 


•440 


JO-4fi 


44' 


M-7S 


49 


60 


■437 


.9.89 


■438 


>o-i8 


■440 


10.46 


■441 


10.7s 


■443 


»i-o4 ( 


BO 



89$ 
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46 


47 


48 


49 


60 




I 


1 


1 


1 


g 


1 


I 


I 


g 


i 


I 


1 




cab yds 


cab yds 


oikbydf 


enbydi 


enbydf 


Gobydfl 


oabydi 


Gobydi 


cubydi 


enbydf 







•367 


8.99 


•369 


9-23 


•370 


9-48 


•372 


9-73 


•373 


9*98 





1 


•369 


919 


•370 


9-43 


•372 


9-68 


•373 


9-93 


•375 


lo-iS 


1 


2 


•370 


9-39 


•37* 


9-63 


•373 


9.88 


•375 


10.13 


•3fc 
•381 


10.38 


2 


8 


•37a 


9*59 


•373 


983 


•375 


10.08 


•377 


10-33 


10*59 


8 

4 
6 


4 

5 


•373 
•37s 


9-79 
9.99 


•375 
•377 


10.04 
10*24 


•377 
•378 


10-29 
10.49 


•378 
•380 


10-54 
10-75 


10.79 
11-00 


6 


•377 


I0-20 


•378 
•380 


^©•4S 


.380 


10-70 


.381 


1096 


•383 


11.21 


6 


7 


•37^ 


10-41 


10-66 


-381 


10-91 


•383 


11.17 
11*38 


•384 


"•43 


7 

0\ 


8 


•380 


10*62 


-381 


10.87 


•383 


11-13 


•384 


•386 


11.64 


8 


9 


•381 


1083 


•385 


11.09 


•384 


"•34 


•386 


11*60 


-387 


11.86 


9 


10 


•383 


1105 


•384 


11^30 


386 


11-56 


•387 


1182 


•389 


12.08 


10 


11 


•384 


Jl»27 

11.48 


•386 


11-52 


•387 


11.78 


•389 


'1204 


•390 


12.30 


11 


12 


•386 


-3«7 


11- 74 


•389 


12.00 


•390 


12*26 


•392 


12.52 


12 


18 


•387 


ii'7i 


•389 


11.96 


•390 


J 2*22 


•392 


12*49 


•394 


12^75 


18 


14 


•389 


11-93 


•390 


12-19 


-39a 


12-45 
12-68 


•394 
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14 


15 
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•397 


13*20 


16 


16 
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18 
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39 


40 


•434 


9*3d 


•435 


9-51 


•437 
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•441 
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*'35 


2 


8 


•384 
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193 


•387 
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2*95 
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•397 
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•398 
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9 
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358 


•400 
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606 


.417 


6-39 


•418 
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5H6 


•415 
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22 


23 
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24 
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869 


•434 


8-95 


.435 


9*20 


•437 


9*46 


18 


14 


•43a 


8-68 


•434 


893 


•435 


9.19 


*437 


945 


•438 


9.71 


14 


15 


•434 


8.92 


•435 


918 


•437 


9*43 


•438 


9.69 


•440 


9*95 


15 


16 


•435 


9*1 6 


•437 


942 


•438 


9*68 


•440 


9-94 


•44' 


10-20 


16 


17 


•437 


941 


•438 


967 


.440 


9*93 


•441 


10-19 


•443 


1045 


17 


18 


•438 


9-66 


•440 


992 


•441 


io-i8 


•443 


10.44 


•445 


10-70 


18 


19 


•440 


991 


•441 


10.17 


•443 


1043 


•445 


1069 


•446 


10-96 


19 


20 


.441 


1016 


•443 


10*42 


•445 


I3.(k8 


•446 


1095 


•448 


11*21 


20 


21 


•443 


10*41 


•445 


1068 


•446 


1094 


•448 


11.21 


•449 


11*47 


21 


22 


•445 


10-67 


•446 


1093 


•448 


II -20 


•449 


11*46 


•451 


11*73 


22 


23 


•446 


10.93 


•448 


11*19 


•449 


1146 


•451 


11*73 


•452 


12'00 


28 


24 


•448 


ij'19 


•449 


"•45 


•451 


11*72 


•452 


ii*9> 


•454 


12 26 


24 


25 


•449 


"•45 


•45 » 


11*72 


•452 


11*98 


•454 


12*25 


•455 


12-53 


25 


26 


•45 » 


II<72 


•452 


11-98 


•454 


12*25 


•455 


12*52 


•457 
•458 


12-79 


26 


27 


•452 


11-93 


•454 


12*25 


•455 


12-52 


•457 


12*79 


1307 


27 


28 ' 


•454 


12-25 


•455 


12-52 


•457 


12*79 


458 


1306 


.460 


13*34 28 1 


29 


•455 


1252 


•457 


I3^79 


•400 


1306 


•460 


13^34 


•461 


1361 


29 


30 


•457 


12*79 


•458 


13-07 


13-34 


•461 


I3^6i 


•463 


13-89 


80 


31 


•458 


1307 


•460 


1334 


.461 


13*61 


•463 


13-89 


•464 


14-17 


81 


32 


.460 


'3-35 


.461 


13*62 


•463 


13*89 


•464 


14*17 


•466 


14*45 


82 


33 


•461 


13-61 


•463 


1390 


•464 


1417 


•466 


14*45 


•468 


1473 


33 


34 


•463 


i3-9» 


•464 


I4^i8 


.466 


14-46 


•468 


1474 


•469 


15-02 


84 


35 


•464 


14.19 


•466 


14-46 


•468 


14*74 


.469 


15*02 


•471 


15*30 


85 


36 


•466 


M'47 


•468 


14*75 


•469 


15*03 


•471 


15*3» 


•472 


15'59 


86 


37 


•468 


14.76 


•469 


15-04 


•47' 


15*33 


•472 


1560 


•474 


'588 


87 


38 


•469 


1505 


•47 » 


1533 


47a 


15-61 


•474 


'589 


•475 


1618 


88 


39 


, -471 


1 5*.^4 


•472 


1562 


•474 


15.90 


•475 


16*19 


•477 
•478 


16-47 


.89 


40 


•472 


15^63 


•474 


1592 


•475 


l6*20 


•477 


1648 


16-77 


40 


41 


•474 


»5^93 


•475 


l6'2I 


•477 
.478 

.480 


16-50 


•478 


16-78 


•480 


1707 


41 


42 


•475 


1623 


.477 
•478 


16-51 


16*79 


•480 


1708 


-48 1 


17-.37 


42 


43 


•477 


1653 


1681 


17*10 


•4«i 


17-38 


•483 


1767 


43 


44 


•478 


1683 


.480 


17-11 


.481 


1740 


•483 


17*69 


•485 


1798 


44 


45 


.480 


i7-»3 


.481 


i7*4a 


•483 


1771 


•485 


1800 


•486 


18-29 


45 


46 


481 


17*44 


•483 


17.72 
18.03 


485 


18 01 


•486 


18*30 


•488 


1860 


46 


47 


•483 


»7-74 


•485 


.486 


1832 


•488 


1862 


•489 


18.91 


47 


48 


•485 
•486 


1805 


-486 


1834 


.488 


1863 


•489 


1893 


•49 « 


19-22 


48 


49 


18.32 
t8^6S 


•488 


i8'66 


.489 


18-95 


•49 c 


19-24 


•49« 


i9-i6 


49 
50 


50 


•488 


•489 


18*97 


•49 « 


19*26 


•49» 


1956 


•494 
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31 


32 


83 


34 


35 




1 


1 


1 


1 


"3 


1 


1 


1 


1 


1 


1 


\ 




cRibydi 


00b yds 


onbydt 


onbydi 


oabyidi 


eabyds 


enbydft 


onbyds 


enbyda 


oabyds 







*4i8 


6-73 


•420 


698 


•421 


7-23 


•423 


7 49 


•424 


774 





1 


•420 


^•95 


.4a r 


7*20 


•423 


7-45 


•424 


7.71 


•426 


7*95 


1 


2 


•421 


7.17 


•423 


7.42 


•4a4 


7.67 


-426 


7^3 


.427 


8- 19 


2 

4^ 


8 


•423 


7*39 


.426 


7.64 


.426 


;r.90 

8.12 


-427 


8-i6 


•429 


8-41 


8 


4 


•424 


7-6 1 


J.87 

8«io 


•427 


.429 


8-38 


•431 


8-64 


4 


5 


•4a6 


7.84 


•427 


•429 


8^35 


•431 


8-6i 


•432 


8-87 


5 


6 


.427 


807 


•429 


833 


•431 


8.58 


•432 


884 


•434 


9.11 


8 

am 


7 


•429 


8-30 


•43 » 


856 


-432 


882 


•434 


908 


•435 


9-34 


7 


8 


•431 


853 


•432 


8-79 


•434 


9-05 


•435 


93» 


-% 


%t 


8 


9 


•43a 


8.77 


•434 


903 


•435 


9.29 


•437 
•438 


95 ^ 


9 


10 


•434 


9«oo 


•435 


9-26 


•437 


9-53 


9*79 


•440 


10-06 


10 


11 


•435 


9-14 


•437 


T-BO 


•438 


9.77 


•440 


10^03 


•441 


lO^^O 


11 


12 


•43» 


9.48 


•43B 


9^75 


•440 


lO-Ol 


•441 


10-28 


•443 


1054 


12 


18 


973 


.440 


999 


•441 


1025 


•443 


1052 


•445 


10-79 


18 


U 


.440 


9-97 


.441 


10^23 


•443 


10.50 


-445 


10.77 


•446 


1 1-04 


14 


15 


•44« 


IO'23 


•443 


10-48 


-445 


10-75 


•446 


11-02 


-448 


11-39 


15 


16 


•443 


1047 


•445 


10.73 


•446 


If.OO 


•448 


11-27 


•449 


11-54 
11-80 


16 


17 


•445 


10-72 


•446 


10.98 


•448 


II«25 


•449 


11-53 


•45' 


17 


18 


.446 


10.97 


.448 


11*24 


•449 


11-51 


•45 » 


11-78 


•452 


1206 


18 


19 


.448 


11*23 


•449 


11-50 


-45 1 


11.77 


•45 « 


ia'04 


•454 


i2^3a 


19 


20 


•449 


11-48 


•45 » 


i«^75 


•452 


12-03 


-454 


ia.30 


•455 


12.58 


90 


21 


•45 < 


11-74 


•452 


12*OI 


•454 


12.29 


•455 


12^56 


•457 


12-84 


21 


22 


•45a 


I2*00 


•454 


12.28 


•455 


1255 


•458 


12-83 


•458 


13-11 


22 


23 


•454 


ia.a7 


•455 


12-54 


•457 
•458 


1 2.8a 


13^09 


•460 


1337 


2S8 


24 


*455 


ia*53 


-457 
•45* 


I 2-8 1 


13-08 


.460 


1336 


.461 


13*64 


24 


25 


•457 


12*80 


13-08 


•460 


13-35 


.461 


1363 


-463 


13-92 


26 


26 


•458 


13.07 


•460 


13-35 


•461 


i3'6a 


•463 


l3-9i 


•464 


1419 


28 


27 


•460 


13*34 


•461 


1 362 


•463 


1390 


•464 


14.18 


.466 


14-46 


27 


28 


•461 


13*61 


•463 


1389 


•464 


14-17 


.466 


14-46 


.468 


1474 


28 


29 


•463 


«3-89 


•464 


14-17 


•466 


14-45 


.468 


14^74 


•469 


15-02 


29 


80 


•464 


1417 


•466 


14-45 


•468 


«4'73 


•469 


15-02 


•47 « 


15-30 


80 


81 


.466 


M'45 


•468 


14-73 


•469 


1501 


•471 


15-.^® 


•472 


i5^59 


81 


82 


.46S 


14-73 


•469 


15'ot 


•47' 


1530 


•472 


15-58 


•474 


1587 


88 


88 


.469 


i5*o» 


•471 


»5*3o 


•472 


15-58 


•474 


15-87 


•475 


16.16 


38 


84 


.471 


i5'.V> 


•472 


15-58 


-474 


15-87 
i6*i6 


•475 


1616 


•477 
•478 


16.45 


84 


85 


.47 a 


'5*59 


•474 


1587 


•475 


•477 


1645 


1674 


35 


86 


•474 


1588 


•475 


16^17 


-477 
•478 

•480 


16.45 


.478 


1675 


•480 


1704 


36 


87 


•475 


16-17 


•477 


16-46 


16.75 


.480 


1704 


•481 


17-.^ 


37 


88 


•477 


1646 


•478 


'6^75 


17-04 


. .481 


17^34 


•483 


17.63 


38 


89 


.478 


16*76 


•480 


»7 05 


.481 


17-34 


-483 


1764 


•486 


1793 


39 


40 


•480 


i7'o6 


•481 


1 7-35 


•483 


1764 


•485 


1794 


iK^24 


40 


41 


•481 


1736 


•483 


i7'65 


•485 


17-95 
18.23 


.486 


18. 24 


•488 


18-54 
18-85 


41 


42 


•483 


17-66 


•485 


1796 


•486 


.488 


18^55 


-489 


42 


43 


•485 


'7*97 
18-27 

18-58 


•486 


18-26 


•488 


18.56 


489 


18-86 


•491 


19.16 


43 


44 


.4R6 


•488 


18-57 


•489 


1887 
19.18 


•4)1 


19.17 


•492 


1947 
19-78 


44 


45 


.488 


•489 


1888 


.491 


•492 


19.48 


-494 


45 


46 


•489 


18-89 


•49 « 


19-19 


•492 


19.49 


•494 


1979 


•495 


20^09 


46 


47 


•491 


19-21 


•492 


1950 


•494 


19.80 


•495 


20-II 


•497 


20*41 


47 


48 


'A92 


i9-5» 
19-84 


•494 


19-82 


•495 


20.1a 


•497 
•498 


10-42 


•4)8 


20.73 


48 


M 


*494 


•49S 


SO' 14 


•497 


20-44 


20.74 


•500 


21.05 


49 


m 


[^ '495 


80*l6 


'497 


2046 


•498 


20-76 


•£00 


21*07 


•502 


21*37 


50 
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TABLE nZ. 



^■— * 



1 



86 





1 

2 
8 

4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

86 

37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 



oabydg 






•416 

•437 
•429 
•431 
•43a 
•434 

•435 
•437 
•438 
•440 

•44 « 

'443 
•445 
•446 
.448 

•449 

•45 > 
•452 
•454 

•455 
•457 

•453 
.460 

*46i 

•463 

•464 

.466 
.468 
.469 
.471 

•47a 

•474 

•475 

•477 

•478 
-480 

•481 

•483 

•485 
•486 

•488 

.489 

491 
.492 
•494 
•495 

'497 

•49* 
'500 

'502 
•503 



I 



cRibydi 



87 



8'oo 
8.32 

8-45 
8.68 

891 
914 

9-37 
9*6i 

9.84 

10*08 

'033 

10*57 
1082 

ii'o6 

ii*3« 

"•57 

11*83 
12-08 

13-33 

I3-J9 
13-86 

1313 

13*39 
13*66 

1393 
1420 

14*47 
»4-75 
15*03 
i5*3» 
i5'59 

15-88 

16-17 

1645 

1675 
1704 

17*33 

17*63 

1793 
1823 

1854 

1884 

i9«5 
19*46 

19*77 

20'08 

20*40 
20*73 
31*04 

31-36 

31-68 



cRibydf 



I 



oabTdi 



88 



oabydf 



I 



oabydf 



89 



g 



lonbydf 00b ydf 



40 



'437 
•439 
431 
•433 
•434 

*435 

•437 
*438 
•440 
441 
•443 

•445 
•446 

•448 

•449 

•451 

•453 
•454 
•455 
•457 
•458 

•460 
-461 
•463 
-464 
•466 

•468 
•469 

•471 
•473 

•474 

•475 

''♦77 
•478 

*48o 
•481 

.483 

•485 
•486 



I 



489 

•491 
•493 
•494 
*49S 
•497 

•498 
•500 

•503 
•503 
•SOS 



8*26 
848 
8*71 
8-94 

917 
940 

964 
987 

lO'lI 

^0-35 
10*60 

10*84 
11*09 

"•34 

11*59 
11-84 

12*10 
13*35 

12'6l 

12-87 
1314 
13-40 
13*67 
13-94 

14-21 
14*49 

1476 
1504 
15*33 
1560 
1588 

16-17 
16*46 

"675 
1704 
17*34 

17*63 
17*93 
1823 

1853 
18-84 

19-14 

19-45 
19*76 

2O'08 

20-39 

30*71 
a I -03 

3r35 
21*67 

22*00 



•439 
•431 
•433 

•434 
•435 
•437 

•438 
•440 

•441 
•443 
*445 

•446 
•448 
•449 
•451 

•453 

'454 
•455 
•457 
•458 
'460 

*46i 
463 

464 
'466 
468 

•469 

•47 > 
•473 

•474 
•475 

•477 

-480 
•481 
•483 

'485 
•486 

•488 

.489 

•491 

•493 
•494 
•495 
'497 
•498 

•500 
•50a 

•503 
•505 
•S06 



852 

9*31 

9*44 
967 

991 

10*14 

10-38 
10-63 
1087 

ii-ii 
11-36 
ii'6i 
11-86 
la'ia 

13*37 
13-63 
13*89 

1316 
13*43 

13-69 
1396 
14-33 
14-50 
M-77 

15-05 
15*33 
15-61 

15-89 
i6*i8 

16-46 

<6*75 
17*04 

'7*34 
17*63 

17*93 
1833 

18.53 
1884 

19-14 

19-45 
I9«76 

2007 
30-38 
20*70 

31*02 

31*34 
31*66 
21-98 
23.31 



431 
•433 
•434 
•435 
-437 
-438 

•440 
•441 

•443 

*445 
•446 

•448 
•449 
•45* 
*453 
•454 

-455 
•457 
•458 
•460 

•461 

•463 
•464 
•466 
*468 

•469 

.471 
•473 
*474 
•475 
•477 

•478 
-480 

•481 

•483 

•485 

•486 
•488 
•489 

•491 
•493 

-494 
•495 

•497 
.498 

•500 

•502 

•503 

•505 
.506 



I 



onbydt 



t 



onbydi 



I 



8*79 


•433 


9*05 
9-28 





9-01 


•434 


1 


9*34 


*435 


951 


2 


9*47 


•437 


9-74 


8 


9-71 


•438 


9^ 


4 


9*94 


•440 


10*31 


5 


1018 


•441 


10.45 


6 


10*41 


•443 


I0.69 


7 


io'66 


-445 


10*93 


8 


10*90 


•446 


1117 


9 


11*14 


•448 


11-43 


10 


11*39 


-449 


11*67 


11 


11*64 


•451 


11*93 


12 


11-89 


•453 


12.17 


18 


13*14 


•454 


13*43 


14 


12*40 


•455 


12*68 


15 


13-66 


•457 
•458 
-460 


12*94 


16 


1392 


i3-«o 


17 


13-18 


13^46 


18 


'3*44 


•461 


13*73 


19 


i3-7» 


•463 


13-99 


20 


13*97 


•464 


14*26 


21 


14-34 


•466 


14-53 
14-80 


22 


14-5 » 


•468 


23 


1479 


•469 


1508 


24 


1506 


•471 


15-36 


25 


15-34 


•473 


15*63 


26 


15-62 


*474 


15*92 


27 


15*90 


•475 


i6-30 


28 


16*19 


477 
•478 


16-48 


29 


16.47 


16-77 


80 


16*76 


•480 


17-06 


81 


1705 


.481 


17*35 


32 


17*34 


*483 


17*64 


33 


17*64 


•485 


1794 


34 


1793 


•486 


18-34 ^ 85 


18.33 


•488 


18-C4 86 


18*53 


•489 


18^4 


37 


1884 


•491 


19*14 


88 


19.14 


•493 


1945 


39 


19-45 


•494 


i«**75 


40 


19*76 


-495 


lp*o6 


41 


20.07 


-497 
-498 


2038 


42 


30-38 


2069 1 48 


30-69 


.500 


21-01 


44 


2I«Oi 


*f02 


31*31 


45 


31-33 


•503 


21*64 


46 


31.65 


•505 


21.97 


47 


21.97 


•506 


22 29 


48 


32.30 


•508 


23*f)3 


49 


32*63 


•S©9 


22.94 


50 
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41 


42 


43 


44 


40 




s 


1 


t 


1 


1 


1 


1 


1 


1 


I 


1 


1 




onbydi 


cub yd! 


cnbydfl 


cnbydi 


cubydf 


oabydi 


cnbydi 


cnbydi 


cnbyds 


cabyda 







•434 


9-3« 


•435 


959 


•437 


9.87 


•438 


1014 


.440 


10-43 





1 


•435 


9*5 S 


•437 
•438 


982 


•438 


10*10 


•440 


10-37 


•441 


10-65 


1 


2 


•437 


9-78 


10.05 


•443 


10^33 


•44i 


io'6i 


-443 


10-88 


2 


3 


•43^ 


lOOl 


•440 


1029 


•441 


10.56 


•443 


10-84 


•445 


11*12 


3 


4 


.440 


10 a« 
10-48 


•441 


10.52 


•443 


1080 


•445 


1 1 -08 


•446 


11-36 


4 


5 


•441 


•443 


10-76 


•445 


11.04 


•446 


11*32 


•448 


1 1 -60 


5 


6 


•443 


10-72 


•445 


ll'OO 


-446 


11-28 


•448 


11*56 


•449 


11-84 


6 


7 


•445 


1096 


•446 


11-24 


•448 


1152 


•449 


11*80 


•45 • 


12-09 


7 


8 


.446 


11-31 


•448 


11.49 


•449 


II 77 


-451 


12-05 


•452 


12-33 


8 


9 


.448 


i*-45 


•449 


11*73 


•451 


12-01 


•452 


12-30 


•454 


12-58 


9 


10 


•449 


11-70 


•451 


11.98 


•452 


12.36 


•454 


12-55 


•455 


12-83 


10 


11 


•451 


>>-95 


•451 


12*23 


•454 


12.51 


•455 


12-80 


'^H 


13*09 


11 


12 


•45* 


12-20 


•454 


12-48 


•455 


1277 


'^57 


13-05 


•458 


X3'34 


12 


18 


•454 


»a-4S 


•455 


12-74 


•458 


13^02 


'458 


13-31 


.460 


1360 


13 


14 


•455 


ia'71 


•457 


12-99 


1328 


•460 


13-57 


•461 


13^6 


14 


15 


•457 


13-96 


•458 


i3^a5 


•46o 


13^54 


•461 


13-83 


•463 


14-13 


15 


16 


•458 


13-22 


•460 


13-51 


•461 


13-80 


•463 


1409 


•464 


14-38 


16 


17 


•4^ 


>3-49 


•461 


13^77 


•463 


14*06 


•464 


14-36 


•466 


14-65 


17 


18 


•461 


'3-75 


•463 


1404 


•464 


14-33 


•466 


1462 


-468 


14-92 


18 


19 


•463 


14*01 


•464 


14-30 


•466 


1460 


-468 


1489 


•469 


'5-'9 


19 


20 


•464 


1428 


•466 


'4-57 


•468 


1487 


•469 


15-16 


•471 


«5-46 


20 


21 


•466 


M-5S 


•468 


14.84 


•469 


1514 


•471 


15-43 


•472 


«5-73 


21 


22 


.468 


14-82 


•469 


15-12 


47» 


15-41 


•472 


15-71 


•474 


1601 


22 


23 


•469 


iS«o 


•47» 


15-39 


•47 » 


15-69 


•474 


1599 


•475 


16.39 


23 


24 


•471 


15-37 


•47a 


'5-67 


•474 


15.96 


•475 


16-26 


•477 
•478 


>6s7 


24 


25 


•47a 


'5^65 


•474 


15^95 


•475 


16-24 


-477 


16-54 


1685 


25 


26 


•474 


15-93 


•475 


16-23 


•478 


16-C3 


•478 


1683 


•480 


I7'i3 


26 


27 


•475 


l6*2I 


•478 


16-51 


i68i 


•480 


17-11 


•481 


17-43 


27 


28 


•477 
•478 

•480 


16-50 


lb- 79 


•480 


17-10 


•481 


17-40 


•4'<3 


1800 


28 


29 


1678 


.4H0 


1708 


.481 


1738 


•483 


17-69 


•485 


29 


30 


17*07 


•481 


1737 


•483 


17-67 


•485 


17-98 


-486 


i8'a9 


30 


31 


-481 


17*36 


•483 


17-66 


•485 


17-97 


.486 


18 27 


.488 


1858 


31 


82 


•483 


«7'65 


*485 


17*96 


•486 


18-26 


.488 


18*57 


•489 


1888 


32 


33 


•485 


'7-95 


.486 


1825 


.488 


1856 


•489 


1887 


.491 


19*18 


33 


34 


•48b 


18-24 


•488 


»8-55 


.489 


1886 


•491 


1917 


-492 


1948 


84 


35 


•488 


i8^54 


•489 


1885 


.491 


19-16 


-492 


19*47 


•494 


19*78 


35 


36 


•489 


18.84 


•491 


1915 


.492 


19.46 


•494 


19-77 
2008 


•495 


30*08 


36 


37 


.491 


1914 


•492 


19-45 


•4'J4 


19.76 


•495 


•497 


2039 37 1 


38 


•49a 


«945 


•494 


i«j.76 


•495 


2007 


•497 
•498 


2038 


•498 


20*70 38 1 


39 


•494 


1976 


•495 


2007 


•497 


20.38 


2069 


•500 


2l*OI 


39 


40 


•495 


2006 


•497 


20.3d 


•498 


2069 


.500 


31*01 


•502 


21-32 


40 


41 


•497 
.498 


2037 


.498 


20.69 


.500 


3 1 00 


•502 


21*32 


503 


21-64 


41 


42 


2069 


•500 


21.00 


.502 


24-32 


-503 


21 63 


•505 


21*95 


43 
43 
44 


43 


•500 


21 'CO 


.502 


21-32 


•503 


2163 


*505 


31-95 


•506 


23-37 


44 


•5W 


21 32 


503 


2i.(»3 


•505 


21-95 


•506 


22 27 


.508 


22-59 


45 


•503 


21*64 


•505 


2I-95 


•506 


22-27 


.508 


22-59 


•509 


22-93 


45 


46 


•50s 


21-96 


•506 


22 28 


•508 


2260 


•509 


22.92 


•511 


23-24 


46 


47 


•50^ 


22-28 


•508 


22*60 


•509 


229* 


•5i» 


2325 


•512 


»3-57 


47 


48 


.508 


22'6l 


•509 


»293 


•51' 


23*25 


•5'2 


23-57 


•514 


2390 


48 


49 


•509 


22*93 


•5«« 


23-26 


•5' a 


2358 


•5U 


23*90 


•5"5 


24-a3 


49 


50 


•5" 


23*^6 


•5" 


a3-59 


•514 


23-91 


S15 


2424 

* - 


•517 


24-56 CO 1 
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46 


47 


48 


49 


60 




E 


1 


1 


1 


1 


1 


1 


1 


1 


! 


1 


s 




cub yds 


cub yds 


onbydf 


onbyds 


cnbydf 


oabydf 


oubydi 


onbydf 


onbydf 


onbydf 







•441 


io'7o 


•443 


10-98 


•445 


11*36 


-446 


"•54 


•448 


11*83 





1 


•443 


«o-93 


•445 


11*31 


•446 


11-50 


.448 


11*78 


•449 


13-07 


1 


2 


•445 


ii'i7 


•446 


"•45 


•448 


"•73 


•449 


13*03 


•45' 


12*3' 


2 


8 


•446 


11*40 


•448 


11*69 


•449 


11*97 


*4S' 


13*36 


•45« 


'«S5 


8 


4 


•448 


11*64 


•449 


«i'93 


•45' 


12*31 


*45a 


13*50 


•454 


13*79 


4 


5 


•449 


11-88 


•45» 


I3'17 


•45» 


13-46 


*454 


"•75 


•455 


1304 


5 


G 


•45» 


13*13 


•45» 


13*43 


•454 


13*70 


•455 


1 3^00 


•^57 
•458 


'339 


6 

mm 


7 


•45 » 


12.37 


•454 


13-66 


•455 


'a-95 


*457 
*458 


13^34 


'3*54 


7 


8 


•454 


12.62 


•455 


13*91 


•458 


13*30 


13-50 


•460 


'3*79 


8 


9 


•455 


12-87 


•458 


13-16 


'3*45 


.460 


'3-75 


•461 


14-04 


9 


10 


•457 


13'I3 


i3-4» 


•460 


'3*7' 


•461 


1400 


•463 


i4^30 


10 


11 


•458 


1 3^38 


*46o 


«3 67 


•461 


«3-96 


•463 


14^36 


•464 


^•56 
14*83 


11 


12 


•460 


>3-63 


'461 


>3-93 


•463 


14*33 


•464 


14'5» 


466 


12 


13 


•461 


13^«9 


•463 


1419 


•464 


14-48 


.466 


14*78 


.468 


15-08 


18 


14 


•463 


M-15 


•464 


M-45 


•466 


'4^75 


-468 


15^04 


•469 


'5'35 


14 


15 


•464 


14-43 


•466 


14-71 


•468 


15-01 


.469 


'5*3' 


•47' 


1561 


15 


16 


•466 


1468 


•468 


14^98 


•469 


15^38 


•47' 


'5*58 

'5*85 
16*13 


47a 


1588 
16*15 


16 


17 


•468 


14-95 


.469 


15'H 


•47' 


'5^54 


•47* 


•474 


17 


18 


•469 


15-21 


•471 


>5^5' 


•473 


15-83 


•474 


•47S 


16*43 


18 


19 


•471 


15*49 


•473 


'579 


•474 


1609 


•475 


'6-39 


•477 
.478 


16-70 


19 


20 


•472 


1576 


•474 


i6-o6 


•475 


16-36 


•477 


1667 


1698 


20 


21 


•474 


16*03 


•475 


16-34 


•477 
•478 


16-64 


•478 


16.95 


•480 


^m 


21 


22 


•475 


1 6*3" 


•477 


i6*6i 


16*92 


.480 


17^33 


•481 


'7*54 
17-83 
i8.io 


22 


23 


•477 


16*59 


•478 


16-89 


-480 


17*30 


•481 


'7^5' 


•4«3 


23 


24 


*4^o 


16-87 


*48o 


1717 


•481 


17-48 


•483 


:s:ii 


•485 


24 


25 


i7-'5 


•481 


ir46 


•483 


'7*77 


•485 


.486 


'8-39 


25 


26 


•481 


17'44 


•483 


'7-74 


•485 


1805 


•486 


1837 


•488 


]8-68 


26 


27 


•483 


17-72 


•48s 


18.03 


•486 


'8*34 


•488 


1866 


•489 


18*97 


27 


28 


•485 


iS'Oi 


•486 


18*33 


•488 


18-63 


•489 


'8*95 


.491 


19*26 


28 


29 


•486 


18-30 


•488 


18-63 


•489 


18-93 


•491 


19-24 


•493 


1956 
19-86 


29 


30 


•488 


1860 


•489 


18.91 


•49' 


19*33 


•492 


'9-54 


•494 


80 


31 


•489 


1889 


.491 


1 9 31 


493 


19-5* 
19*83 

30'12 


*494 


19-84 


•495 


20'l6 


81 


32 
33 


•49 » 
•49a 


1919 
1949 


.493 
•494 


19-50 
19-80 


'494 
•495 


•495 
•497 
•498 


20*14 
30*44 


•497 
•498 


30-46 
30-76 


82 
88 


34 


•494 


19-79 


•495 


20-11 


•497 
•498 


- 20'43 


3074 


•500 


31*07 


84 


35 


•495 


2009 


•497 


30*41 


30-73 


.500 


31.05 


.503 


31^37 


85 


36 


•497 


2040 


-498 


20*73 


•500 


31*04 


.503 


21*36 


*503 


21.68 


86 


37 


•498 


20-71 


.500 


31*03 


-503 


a»-35 


•503 


31*67 


•505 


33.00 


87 


38 


•500 


21 -02 


.502 


31.34 


•503 


31*66 


•505 


31-98 


*5o6 


3331 


9S 


39 


•50* 


a»^33 


•503 


31-65 


•505 


2197 


*5^ 


33*30 


*5o8 


33*63 


89 


40 


•503 


2164 


'505 


3197 


•506 


22-29 


•508 


3363 


•509 


23*94 


40 


41 


•505 


21*96 


•506 


33-28 


•508 


33-61 


•509 


33*93 


•5" 


23-26 


l41 


42 


; -506 


22-28 


•508 


33*60 


•509 


3393 


•5»' 


3336 


•513 


^XS9 


42 


43 


•508 


22-60 


•509 


22-93 


•5" 


33-25 


•5'> 


33*58 


•5'4 


33.9' 


48 


44 


•509 


23*92 


•5" 


«3^35 


•512 


33*57 


•5 '4 


33-90 


•5'S 


«4-a4 


44 


45 


•5" 


3334 


•5«a 


•3-57 


•5«4 


33-90 


•5'5 


3433 


•517 


14*S6 


45 


46 


•512 


33*57 


•5>4 


3390 


•5'5 


34-33 


•5'8 


34*j6 
34*S9 


•5'8 


3489 


t« 


47 


•5'4 


3390 


•5»5 


*43o 


.S'7 


34*56 


•5*0 


35-23 


*7 


48 


•S»5 


3433 


'5'2 


34-56 
34-89 


•5'« 


3489 


•510 


35*32 


*532 


25-56 


t8 


49 


•5>7 


34-56 


•5i8 


•530 


a5'a» 


^5 3a 


25*56 


•5»3 


26.90 
26-34 


*9 


50 


•5«8 


24-89 


•530 


a5-a3 


'533 


35^56 


•5»3 


25.90 


•5»5 


50 



.•^ 



9% 



d06 



TABLE III. 



i 




1 

2 
8 

4 
5 

6 
7 
8 
9 
10 

11 
12 
18 
14 
15 

16 
17 
18 
19 
20 

21 
22 
28 
24 
25 

26 
27 
28 
29 
80 

31 
82 
S3 
84 
85 

86 
37 
88 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 



61 



o&b jds 



•451 
•4Sa 
•4S4 
•455 
'457 

•458 
•460 

'461 

•463 

•464 

*466 
•468 
•469 

•471 
•47a 

•474 
•475 
•477 
•478 
'480 

•481 

•483 
•485 
*486 
'488 

•489 
•491 

•49a 

•494 
•495 

•497 
.498 

•500 
.501 

•503 

•505 
•506 
.508 

•509 
•5»« 

•51a 
•5U 
•5«5 

•5^8 

•5*0 
•5aa 

•5*3 

•5*5 
•5a6 



I 



oabydf 



62 



13*36 

ia'6o 
13*84 
1309 

'3 33 

13-58 
13-83 
1409 
«4'34 
i4'6o 

14*86 
15*13 

15*38 
15-65 
1 5-9* 

16*19 
16*46 

16-73 
17*01 
17*39 

17-57 
17.85 

1813 
1843 
18*71 

19*00 

1939 
19-58 
1988 

3018 

3048 
30*78 
21*08 

3139 
31*70 

33*01 
23*32 

33*64 
33*95 

33*37 

a359 
33-92 

34*34 

a4*57 
24-90 

a5-a3 

»5^56 
35*90 

36*24 
36*58 



oabydi 



I 



cabydf 



68 



cob yds 



I 



oubyds 



54 



cab yd! 



I 



cnbydf 



•4S4 

•4s: 
•W 

•460 
•461 

•463 
•464 
'466 

•468 
•469 

•471 
•473 

•474 

•475 

•477 
.478 

•480 

•481 

•483 
•485 
•486 
.488 

•489 

.491 
•493 

•494 
•495 
•497 

•498 
•500 
'Soa 
•503 
•505 

.506 
•508 

•509 

•51 « 
.513 

•5»4 
•5»5 

•s'J 

•5'8 
•530 

•5a3 

•5a3 
•5as 

•536 
•538 



13-89 

13*14 
13.38 
13*63 

13*88 
14-13 
1439 
1464 
14-90 

i5*«6 
1543 
1569 
15*96 
16-33 

16.49 
1677 

1704 
1733 
17.60 

17*88 
i8*i6 

1845 
i8*73 
1903 

1931 
19*61 
1990 
30-30 
30*50 

30.80 

21*10 
31*41 
31.73 
33-03 

32*34 
33*65 
23*97 

33*39 
33*61 

3393 
34*35 

a4-5» 
2491 

a5*34 

a5*57 
3590 

26*24 
36.58 

36*93 



•457 
•458 
.460 

*46i 

•463 

464 
.466 

*468 

•469 
.471 

•47 a 

•474 

•475 

•477 

•480 
*48i 

•483 

•485 
-486 
*488 

•489 
•491 

•493 
•494 
•495 
•497 
•498 

•500 

•503 

•503 

•505 
*5o6 

.508 

*5«>9 

•5»' 
.513 

•5»4 
•5>5 

•5»8 
•530 
•533 

*5a3 

•5a5 
•5a6 

•538 

•539 



3*43 
368 

3*93 
4*18 

4*43 
469 

4*95 
5*31 

5*47 
5*73 
6*00 

6*36 
653 

6.80 
708 

7-35 
7-63 
7-91 

8*19 
848 
876 

905 
9*34 

963 
9*93 
0*33 

30*52 
30*82 

31-13 

31*43 
31-74 
3305 
33.36 

33-67 

32*98 

33-30 
33*62 

33*94 

3436 

34^59 
34^92 

35*25 
a5-58 

35.91 

3625 
26*58 

2692 

37*36 



*46o 
•461 

463 
•464 
'466 
•468 
•469 

•471 
•47 a 
•474 
-475 
•477 

.478 
'480 

•481 
•483 
•485 

'486 
•488 

•489 
•491 

•49a 

•494 
495 
•497 
•498 
•500 

•50a 
•503 
•505 
•506 

•508 

509 
•5" 

*5I3 

-S'4 
•51s 

•517 
•S»8 

•530 

*533 

•5a3 

*5a5 
*526 

•5a8 

•529 

•531 






1398 
i4'23 

14*48 
14*74 
14*99 
15*5 
15*51 

15*77 
1604 

16*30 

16*57 

16*84 

17*13 

17.^9 
17*67 

17-95 
18*33 

1 8*1 1 
18-80 
19*08 

19-37 
19-66 

19-96 
20-25 

ao-55 
30-85 

31.15 

31-45 
31*76 

32*07 
33*38 
33-69 

33*33 

33*63 

33*95 
34*38 

34-60 

34*93 
35-26 

as*59 
3592 

36.25 
2659 

36.93 
37.37 
37-61 



65 



1 



cab yds 



I 



cab yds 



•463 

•464 
466 
.468 

•469 

.471 

•47 a 
-474 
•475 
•477 
•478 

480 

*48i 

•483 

•485 
-486 

•488 

480 
*49X 
•493 
•494 

•495 
•497 
.498 
•500 
*503 

•503 

•505 
•506 

•508 

•509 

.513 
•5M 

•5'5 
•517 

•518 
•520 
•Sa3 
-5a3 
•5a5 

*5a6 

•5a« 
•529 
-531 
•533 
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1 




2 




8 




4 


X4-53 


5 


M-y9 


6 


15-04 


7 


»5-3o 


8 


15-1^6 


9 


15*82 


10 


x6'c8 


11 


16-35 


13 


i6-6i 


13 


i6*88 


14 


ir«6 


15 


1 7*43 


16 


17-71 


17 


12-98 
18*26 


18 
19 


«8-55 


20 


i8«3 


' 21 


19*12 


22 


>9-4« 


28 


19-69 


M 


19*99 


25 


20*a8 


26 


20-58 
20*87 , 


27 


28 


2I*!* \ 
21*48 


29 
80 


91*78 


81 


22*09 


82 


22*40 


88 


22-71 


34 


23*02 


85 


a3*34 


86 


*3-(65 


37 


a3-97 


^ 


2429 


39 


34*62 


40 


»4-94 


41 


aS'a7 


42 


35-60 


43 


a 593 


44 


36-26 


4fi 


36.60 


46 


^-93 


47 


»7-a7 


♦8 


37*62 


48 


37-96 


eo 
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1 


1 


1 


1 


1 


.d 


1 


1 


1 
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oabyds 


oabyds 


enbyds 


onbyds 


enbyds 


enbyds 


enbyds 


onbyds 


onbyds 


onbyds 






1 

2 
8 

4 
5 

6 


•446 


»509 




















1 
2 
8 

4 
5 

6 


7 


•46S 


15-35 


•469 


15*66 














7 


8 


.469 


15.61 


.471 


«5'92 


•472 


16-33 










8 


9 


•47 » 


15-87 


•472 


i6^i8 


•474 


16.49 


•475 


i6-8o 






9 


10 


•47 a 


16-13 


•474 


16-44 


•475 


i6-75 


•477 


1707 


;-478 


17-39 


10 


11 


•474 


16-39 


•475 


16.71 


-477 
-478 


1702 


•478 


17-34 


•480 


17-66 


11 


12 


•475 


16-66 


•477 


1697 


17.39 


.480 


17-61 


.481 


17-93 


12 


13 


•477 


16.93 


•478 


17-24 


•480 


'756 


•481 


17.88 
18.15 


•483 


15.30 


18 


14 


.478 


I7'20 


•480 


17-51 


•481 


17-83 
1811 


•483 


•485 


18.47 


14 


15 


•480 


1747 


•481 


17.79 


•483 


•485 


18-43 


.486 


18.75 


15 


16 


•481 


17-75 


•483 


1806 


•4«5 


18-38 


-486 


18-71 


«488 


19*03 


16 


17 


•483 


1802 


•485 


18-34 


.486 


18.66 


•488 


i8-99 


.489 


19*31 


17 


18 


•485 


18.30 


•486 


1862 


•488 


18.94 


-489 


19-27 


•491 


\l^ 


18 


19 


•486 


1 8- 58 
1887 


•488 


1890 


•489 


19-33 


•491 


19-55 
19.84 


•492 


10 


20 


.488 


•489 


19. 19 


•491 


>9-5' 


•492 


•494 


3017 


20 


21 


•489 


19-15 


.491 


19.47 


•492 


19-80 


•494 


30^I3 


•495 


ao*4S 


21 


)>2 


•491 


19.44 


•492 


19*76 


-494 


30*09 


•495 


30-42 


•497 
•498 


2075 


22 


23 


•492 


1973 


•494 


20-05 


•495 


2038 


•497 


30-71 


31*04 


23 


24 


•494 


300a 


•495 


20-34 


•497 


20-67 


-49« 


31'00 


•500 


a 1*33 


24 


25 


•495 


20.3 » 


•497 


20-64 


.498 


3097 


•500 


31 ^30 


•503 


31*63 


25 


26 


•497 


20.61 


•498 


20-93 


.500 


31-36 


•503 


31*60 


•503 


a 1*93 


26 


27 


.41)8 


20.90 


.500 


21-23 


•502 


31-56 
ai-87 


•503 


3f90 


•505 
•506 


33*33 


27 


28 


•500 


21.20 


•502 


21-53 
31-84 


•503 


•505 


3X*30 


a3-54 


28 


29 


•502 


21.50 


•503 


■Itl 


33-17 


•506 


33-50 
33*81 


•508 


33*84 


29 


30 


•503 


31.81 


•505 


23.14 


33.47 


•508 


•509 


a3*i5 


80 


31 


•50s 


22.11 


.506 


22-45 


•508 


23-78 


•509 


23*12 


•511 


23-46 


81 


32 


•506 


22.42 


•508 


22.76 


•509 


2309 


-511 


2343 


•51a 


a3*77 
3408 


82 


33 


•508 


22-73 


•509 


2307 

23-38 


511 


23-40 


•512 


2374 


•514 


83 


34 


•509 


2304 


•5" 


•512 


2372 


•514 


34-06 


•S'5 


3440 


84 


35 


•5" 


23-36 


•5»2 


33-69 


•514 


24-03 


•515 


24-37 


•5«7 


24-72 


85 


36 


•5'a 


23-67 


•514 


24*01 


•515 


24^35 


'5'2 


34-69 


•518 


2504 


86 


37 


•5>4 


2399 


•5»5 


24*33 


.518 


2467 


•5'8 


3501 


•520 


2536 


87 


38 


•515 


24-31 


•5»7 


24-65 


24*99 


•520 


2534 


•523 


2568 


88 


39 


•5'7 


34-03 


•5'8 


2497 


-520 


253a 


•52a 


35-66 


•523 


36-01 


89 


40 


.518 


24-96 


•520 


25-30 


•522 


3564 


•523 


2599 


'525 


2634 


40 


41 


•520 


25-28 


•523 


25-63 


•523 


2597 


•525 


2632 


'5*5 


36-67 


41 


42 


•5" 


2561 


•523 


25-96 
26.29 


•525 


36-30 


-526 


3665 
3698 


•528 


37-00 


42 


43 


•513 


25-94 


•525 


•526 


36-63 


-5»8 


•529 


27-34 


48 


44 


•S«5 


2627 


•526 


26-63 


•528 


26-97 


•529 


27*52 


•531 


2767 
3801 


44 


45 


•526 


26-61 


•528 


36-96 


•529 


27-3* 


•531 


37-66 


•532 


45 


46 


.528 


2694 


•529 


37-39 


•531 


37.64 


•532 


3800 


•534 


2835 


46 


47 


•529 


27 28 


•531 


3763 


•532 


37-98 


•534 


28*34 


•535 


38.69 


47 


48 


•531 


27-62 


•532 


37.97 


•534 


28.33 


•535 


38-68 


•537 


29-«4 


48 


49 


•532 


27-97 
28-31 


•534 
•535 


38-33 


•535 


3867 


•537 


»9*03 


'539 


»9'39 


49 


50 


•534 


3866 


•537 


29-03 


539 


39-38 


'540 


29-73 


50 
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TABLE III. 



61 



onbydfl 



I 



cabydi 



62 



cabydi 



g 
^ 



oabydfl 



63 






CTxbydfl 



I 



cub yds 



64 



o 



g 
^ 



cub yds cnb yds 



66 



onbydg 



I 



onbyda 



51 


.528 


26*92 


•529 


27*26 


•531 


52 


•5*9 


27*26 


•53« 


27.61 


•532 


58 


'531 


27-61 


•5.?« 


»7-95 


•534 


54 


•53a 


27*96 
28.31 


•534 


2830 


•535 


55 


•534 


•535 


28.65 


•537 


56 


•535 


28-66 


•537 


29>OI 


•539 


67 


•537 


29*0 1 


•539 


2936 


•540 


58 


•539 


39-37 


•540 


29.72 


•542 


59 


•540 


29.72 


•542 


30-08 


•543 


60 


•54a 


3009 


•543 


30-44 


•545 



27.61 

27-95 
28.30 

28.65 
29.00 

29.36 
29-71 

30^9 
3043 
3079 



•5.^2 

•534 
•535 
•537 
•539 

•540 
•542 
•543 
•545 
•546 



27-96 
2830 
2865 
29.00 

2935 

29.71 
30.07 

30^43 
30^79 
3i'5 



•5.^ 


2831 


•5.^5 


28.65 


•537 


2900 


•539 


29-35 


•540 


29.71 


•542 


3006 


•543 


30*42 


•545 


3078 


•540 


3«^*4 


548 


3»-5» 



I 



51 
52 
58 
54 
55 

56 
57 
58 
59 
60 





66 


67 


68 


69 


60 




51 


•535 


28.66 


•537 


29.01 


•539 


2937 


•540 


2972 


•542 


30-09 


51 


52 


•537 


29^oi 


•539 


29.36 


•540 


29.72 


•542 


3008 


•543 


30-44 


52 


58 


•539 


29.36 


.540 


29.71 


•542 


30.09 


•543 


3043 


•545 


30.79 


53 


54 


•540 


2971 


•542 


3007 


•543 


30-43 


•545 


30.79 


•546 


3115 


54 


55 


•542 


3006 


•543 


30-42 


•545 


50.78 


•546 


3'-M 


•548 


3i'5« 


65 


56 


•543 


30^42 


•545 


3078 


-546 


3i-<4 


•548 


3 1 •SO 
31.87 


•549 


3i^87 


66 


57 


•545 


3078 


•546 


3i^i4 


•548 


3«-50 


•549 


•55» 


3223 


67 


58 
59 


•S46 
•548 


3' 14 
3"^So 
31-87 


•548 
•549 


3i^SO 
3187 


•549 
•551 


31^87 
3223 


•55' 
•552 


3223 
32.60 


•552 
•554 


32*60 
32^97 


58 
59 


60 


•549 


•55« 


32-23 


•552 


32-60 


•554 


3297 


•556 


33.34 


60 
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TABLE IV 


■ 












1 


2 


8 


4 


I 





\ 




1 


X 


^4 

1 


1 


1 


1 


1 


1 


1 


c 


% 


\ 


cubydfl 


cub 7dB 


eabydf 


cnbydg 


onbydi 


cubydi 


oabydi 


eabydi 


oubydi 


onbydi 





•5»o 


•36 


•522 


•52 


•523 


•79 


•525 


1-05 


•526 


'•32 





1 


•52a 


•52 


•523 


•78 


•525 


1-05 


.526 


132 


•528 


1.59 


1 


2 


•513 


•78 


•525 


'•05 


*5'5 


'•32 


•528 


i.t8 
1^5 


•529 


1-85 


2 


8 


•5*5 


105 


•526 


'•32 


.528 


1-58 


•529 


•53' 


2*12 


8 


4 


•5*6 


'•32 


.528 


1-58 


•5*9 


1-85 


•531 


2.12 


•532 


240 


4 


5 


.528 


'•59 


•5»9 


i-«5 


•53' 


2*12 


•532 


2-40 


•534 


2-67 


5 


6 


•529 


1*86 


•531 


2^I3 


•532 


2.40 


•5.H 


267 


•535 


295 


6 


7 


•531 


2-13 


•532 


2-40 


•534 


2-67 


-535 


s-95 


•537 


3-22 


7 


8 


•53» 


241 


•534 


268 


•535 


2-95 


•537 


323 


•539 


350 


8 


9 


•534 


2*69 


•535 


3.96 


-537 


3-23 


•539 


350 


•540 


378 


9 


10 


•535 


297 


•537 


324 


•539 


3-5' 


•540 


3-79 


•542 


4.07 


10 


11 


•537 


325 


•539 


352 


•540 


3.80 


•542 


408 


•543 


4^35 


11 


12 


•539 


3*53 


•540 


3.81 


•542 


4.08 


•543 


436 


•545 


4*64 


12 


13 


•540 


382 


•542 


4*08 


•543 


4*37 


•545 


465 


•546 


4-93 


13 


U 


•543 


4- 1 1 


•543 


438 


•545 


4-66 


•546 


4-94 


•548 


5-23 


14 


15 


•543 


4-40 


•545 


4.67 


•546 


4-95 


.548 


5^24 


•549 


552 


15 


16 


•545 


4.69 


•546 


4-97 


•548 


5-*5 


•549 


553 


•55« 


5-82 


16 


17 


%0 • m^ 

•546 


4.98 


•548 


526 


•549 


5-84 


•55' 


§•83 
0-13 


•552 


6-11 


17 


18 


•548 


528 


•549 


556 


•55' 


•552 


•554 


64' 


18 


19 


•549 


5-58 


•55' 


5^86 


•552 


6.14 


•554 


6-43 


•556 


672 


19 


20 


•55' 


5-88 


•552 


6*16 


•554 


6-45 


•SS6 


6.72 


•557 


7*02 


20 


21 


•553 


6-18 


•554 


6*46 


•556 


6-75 


•557 


7-04 


•559 


7-33 ' 21 


22 


•554 


6.48 


•556 


6-77 


•557 


706 


•559 


7*35 


•560 


7*64 


22 


28 


•556 


6-8o 


•557 


708 


•559 


7.68 


.560 


7-66 


-562 


7-95 
826 


23 


24 


•557 


7'io 


•559 


7-39 


•560 


.562 


7-97 


•563 


24 


25 


•559 


7.41 


•5<)0 


7.70 


•562 


y.99 


•563 


828 


-565 


8-57 


25 


26 


•560 


7.72 


•562 


8.01 


•563 


830 


•565 


8-60 


.566 


8.89 


26 


27 


.562 


804 


•563 


8-33 


•5^5 
•566 


8-62 


S^S 


891 


•568 


9*21 


27 


28 


.563 


8-55 


•565 


8.65 


894 


•568 


9-23 


•569 


9-53 


28 


29 


•565 


867 


-566 


8-97 


•568 


926 


•569 


955 


•57' 


9-85 
10-18 


29 


30 


.566 


9*00 


•568 


929 


'S^^ 


958 


•57' 


9.88 


•573 


30 


31 


•568 


931 


•569 


9*6 1 


•57' 


9-91 


•573 


10.21 


•574 


io-«i 
io^84 


31 


32 


•569 


9.64 


•57' 


9^94 


•573 


10-24 


•574 


1053 


•576 


32 


33 


•57' 


997 


•573 


10.27 


•574 


10-56 


•576 


10.86 


•577 


11.17 


88 


34 


•573 


1030 


•574 


1060 


•576 


1090 


•577 


11*20 


'-% 


11 CO 
11-84 


34 


35 


•574 


10.63 


•576 


10-93 


•577 


11-23 


•579 


11-53 


35 


36 


•576 


iO'96 


•577 


11.26 


•579 
.580 


11.56 


•580 


11-87 


•582 


12-17 


36 


37 


•577 


1 1 '30 


•579 


11-60 


11-90 


.582 


ia-2i 


•583 


12-ftI 

12.85 


37 


38 


•579 


11*64 


.580 


11.94 


•582 


12-24 


•583 


12-55 


•555 


88 


39 


.580 


1198 


-582 


1228 


•583 


12.58 


'^21 


12.89 


•586 


1320 


89 


40 


.582 


12-32 


•583 


12.62 


•585 


12-93 


.586 


1323 


•588 


13-54 


40 


41 


•583 


12*66 


•585 


12.97 


•5?S 


13-27 


•588 


1 3^58 


•589 


13.89 


41 


42 


•58s 


13-01 


•586 


'3^3' 


•588 


1362 


•589 


'3 93 


•59' 


'4-24 


42 


43 


.586 


13-35 


•588 


1366 


•589 


'3-97 


•59' 


14.28 


-593 


'4-59 


48 


44 


•588 


13-70 


•589 


1401 


•59' 


'4-32 


•593 


14-63 


•594 


'4-95 


44 


45 


•589 


1406 


•59' 


14-36 


•593 


14-68 


•594 


14.99 


•596 


«5-3o 


45 


46 


•591 


14.41 


•S93 


'4-7» 


•594 


1503 


•S96 


'5-35 


•597 


1566 


46 


47 


•593 


'4-77 


•594 


15.08 


•596 


'5*39 


•597 


'S'70 


•599 


16.02 


47 


48 


•594 


15- 12 


'596 


15-44 


•597 


'5-75 


•599 


16*07 


•600 


1638 


48 


49 


•596 


15-48 


•597 


15-80 


•599 


16.11 


.600 


16.43 


•602 


16-75 


49 


50 


•597 


15-88 


•599 


1616 


•600 


16.48 


•60) 


16-79 


•603 


17*11 


50 
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TABLE IV. 





e 


7 


} 


8 


I 


9 


1 


10 




i 




1 


1 


1 


ja 


1 


1 


1 


I 


1 


8 




cob yds 


onbjdi 


onbydf 


cub yds 


cnbydf 


cab yds 


oobyds 


oabyds 


onb ydf 


oabyds 







.528 


I'M 
1*86 


•5*9 


i*87 


•531 


a«i4 


•533 


2.43 


•534 


9*70 





1 


•529 


•531 


3-13 


•532 


3*41 


•534 


a.69 


•535 


a-97 


1 


2 


•S3» 


2«I3 


•533 


3*40 


•534 


a-68 


•535 


3-96 


•S37 


^•24 


2 


8 


•S3« 


3*40 


•534 


a.67 


•535 


2-95 


•537 


•3^23 


•539 


351 


8 


4 


•534 


3*67 


•535 


a-95 


•537 


323 


•539 


3^50 


•540 


3-79 


4 


5 


•535 


^•95 


•537 


3-aa 


•539 


350 


•540 


3^78 


542 


4-07 


5 


6 


•537 


3'32 


•539 


3^50 


•540 


3-78 


•542 


4-06 


•543 


435 


6 


7 


•539 


3-50 


•540 


3-78 


-542 


406 


•543 


4-35 


545 


4^3 


7 


8 


•540 


3-78 


•542 


406 


•543 


4*35 


•545 


4-63 


•546 


4-9» 


8 


9 


•542 


4*o6 


•543 


4-35 


•545 


4-63 


'^5 


493 


•54« 


S-ao 


9 


10 


•543 


4-35 


•545 


4-63 


•546 


492 


•548 


5-30 


•549 


549 


10 


n 


•545 


4M 


•546 


4.93 


.548 


5-21 


•549 


549 


•551 


5-78 
608 


11 


12 


.546 


4^93 


•548 


5" 


•549 


55^ 


•55' 


5-79 


•552 


12 


13 


.548 


5*33 


•549 


550 


•55 « 


5^79 


•552 


6k>8 


•554 


6-37 


13 


14 


•549 


5-5« 


•55' 


5.80 


•552 


6-09 


•554 


638 


•556 


667 


14 


15 


•55» 


5^81 


•5S» 


6-09 


•554 


6.3^ 


•556 


6*68 


•557 


^97 


15 


16 


•55» 


6>io 


•554 


6.39 


•556 


6-68 


•557 


6-98 


•559 


T-aS 


16 


17 


•554 


6-40 


•556 


669 


•557 


698 


•559 


7.38 


.560 


'12 


17 


18 


•556 


670 


•557 


6-99 


•559 


7.29 


•560 


7-59 


•562 


7.88 
8.19 


18 


19 


•557 


^•01 


•559 


7-30 


•560 


7^59 


•562 


2.89 
8*ao 


•563 


19 


20 


•559 


7-3' 


.560 


7-61 


.562 


7.90 


•563 


•565 


8-50 


20 


21 


.560 


763 


.563 


7.91 
8-33 


•563 


8*21 


•565 


8-51 


.566 


8*8i 


31 


22 


•563 


793 


.Sf»3 


•5e»5 


8.53 
884 


.566 


8.82 


.568 


913 


22 


23 


•563 


8*24 


•5^'5 


8-54 


•56f> 


.568 


9-14 


-569 


9-44 


23 


24 


if ** 
565 


856 


•5^6 


8.85 


•568 


9'»5 


•569 


9.46 


•57' 


976 


24 


25 


•566 


887 


.568 


9.17 


•569 


9-47 


•57' 


9-77 


•573 


IO-08 


25 


2G 


.568 


9.19 


•569 


9.49 


-571 


979 


•573 


lO-IO 


•574 


io'40 


26 


27 


•569 


9-5* 


•57* 


981 


•573 


10' 11 


•574 


1042 


.576 


1073 


27 


28 


•57' 


9-83 


•573 


1013 


•574 


1044 


•576 


10-74 


•577 


Il'OC 
11*35 


28 


29 


•573 


lO-iO 


•574 


1046 


•576 


10.76 


•577 


11-07 


•579 


29 


io 


4/ P V 

•574 


10.48 


•576 


1078 


•577 


1 1 09 


•579 


11*40 


•5«o 


11-71 


30 


31 


•576 

••i77 


1081 


•577 


ii*ii 


•579 


11.43 


•580 


11*73 


•582 


I J 04 


31 


32 


ii'«4 


ft/ f f 

•579 


11-45 


.580 


''•75 


.582 


12-o6 


•583 


12*38 


32 


33 


Of f 
•S79 


11-47 


•580 


11.78 


.582 


13-09 


•583 


12-40 


•585 


ia'7i 


33 


34 


•580 
.58a 


ii'8i 


•1^82 


1311 


•583 


I2'42 


•585 


12.74 


.586 


13-oS 


34 


35 


13*14 


•583 


12-45 


.585 


13.76 


•586 


13.08 


•588 
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32 
83 
34 
35 

86 
37 
38 
89 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 



46 



cab yds 



•701 
•70J 
•704 

•705 
•707 

•708 

•710 
•711 

•7>3 
•714 

•716 

•718 
•719 
•721 
•721 

*7»4 

•7*5 
.7aj 
•728 
.730 

•73* 

•733 

•735 
•736 

•738 
•739 

.741 
.742 
•744 
•745 
•747 

.748 

•750 
.752 
•753 
•755 

•756 

•758 

•759 
.761 

•762 

•764 

•765 
.767 

.769 
.770 

.772 
•773 

•775 
.776 
.778 



I 



cab yds 



1666 
17*02 

17-39 

I7-75 
1812 

18.49 

18^86 
19.35 
19.62 

20'00 

20.38 
20^77 

21'15 

21.54 
2194 
22.32 

22.72 
23.11 

23*5 < 
23*9' 
24-3» 

24^72 
25*12 

»5-53 
a5-94 
26-36 

26*77 
2719 
27.61 
2803 
28.45 

28.87 
29.30 

29*73 
30-16 

30-59 

3»-03 

3»-47 
31-91 

32-35 
32-79 

33*a4 
3368 

34-«3 
3458 
3504 

35-49 
35-95 
36.4» 
36-87 

37-34 



47 



I 



cab yds 



oabydi 



48 



cabyda 



I 



cab yds 



•702 
•704 

•705 
.70J 

.708 

-710 

•711 

•7«3 
•714 

•716 
•718 

-719 
•721 
.722 
.724 

•7*5 

*7*7 
•728 

•730 

•731 

•733 

•735 
•736 
*738 

•739 
•741 

•742 

•744 

•745 
-747 
•748 

•750 
•75* 
•753 
•755 
•756 

•758 

•759 
•761 

-762 
•764 

•765 
-767 
•769 

-770 
•772 

•773 

•775 
.776 

•778 
•779 



17-07 

17*43 
17.80 

15.17 

18-54 
18-90 

19-28 
19.67 
2004 
20.42 

20'80 

21*19 

21.58 

21*96 

2236 
22.75 

23-14 

23-54 
»3-94 
24-34 
24-74 

25.16 

«5*56 

25*97 
2638 

26*79 

27^21 

27.62 ■ 
28.04 
2847 
28*89 

29-32 
29-74 
30.17 
30*6 1 
31-04 

31-48 
31-91 

32-36 
3280 

33- »4 

33-69 
34-14 
34-59 
3504 
35*49 

35 95 
36.41 
3687 

37-33 
37.80 



•704 

•705 
.707 

•708 

.710 

.711 

*7i3 
.714 

•716 
.718 
.719 

•721 
.722 

.724 

•7»5 

.727 

•728 
•730 
•731 
•733 
•735 

•736 
•738 

•739 
.741 

•74a 

•744 

•745 
.747 
.748 

•750 

*75a 
•753 
•755 
•756 
•758 

•759 
•761 

•762 

.764 

•765 

.767 

.769 
.770 
•772 
*773 

•775 
•776 

•778 
.7J9 

.781 



17-48 

ir85 

l8'2l 

18-58 
18-95 
19.32 

19.69 
20*09 
20-46 
20.84 
21.23 

21*6l 

22.00 

21.39 

22.79 

2318 
23-57 

83-97 

24*37 

24-77 
25-18 

»5*59 
«5-99 
26*40 
26-82 
27*23 

27.65 
28.07 

2849 
28.91 

29*33 
29.76 

30-19 
30*62 

31-05 
3»*49 

3»'93 

32-37 
32*81 

33-25 
33-70 

3414 
34-59 
35*04 

35-5^ 
35*95 

3641 
3687 

37*33 
37-80 

38*26 



49 



I 



cab yds 



cob yds 



60 



cab yds 



I 



cab yds 



•705 
•707 
•708 
.710 
.711 

•7>3 

*7i6 
•718 
•719 
*72i 

•722 
•7*4 

•7*5 
•727 

.728 

•730 
•73' 
•733 
•7.=?5 
•736 

•73« 
•739 
.741 
•742 
•744 

•745 
•747 
•748 
•750 

•75* 

•753 
•755 
•756 
•758 
•759 

'761 

.762 

.764 

•765 
.767 

•769 
•770 

*772 

•773 

•775 

•776 
•7;8 

•779 
.781 

.y8a 



17-90 

18-96 

18*63 
19*00 

19-37 
1974 

30*11 
20*ei 
20.88 
21*27 
21*65 

22*04 

22-43 
22*82 

23*22 

23*61 

24*00 

24-40 
24*80 

25'2I 

25'6i 
26*02 

26-43 
26.84 

27*25 
27.67 

28*09 

28-51 
28.93 

29*35 
29-78 

30.21 
30*64 

31-07 
31-50 
31*94 

32-38 
3282 

33-27 
33-70 
34*«5 

34-60 

3505 

35*50 
35-96 

36-4' 

36-87 

37*33 
37-80 

38 s6 
38*73 



.707 
*7o8 
*7io 
•711 

•713 

.714 

•716 
•718 
.719 

*72l 

•722 

•7M 

•7»5 
.727 

*728 
•730 

•73' 
•733 
•735 
•736 
*738 

'739 
.741 

•742 

•744 

•745 

•747 
•748 
•750 
•75» 
•753 

•755 

756 

•758 

•759 
•761 

*762 

764 

•765 

•767 

•769 

•770 
.772 

•773 
•775 
-776 

.778 

•779 
.781 

-782 
•784 



18*31 
1868 

19*05 
19-42 

19*79 
20*16 

20*54 
20-93 

21*31 
21*69 
22*08 



»-47 
1-86 



23. 

a3*a5 

23.65 
24.04 



24*44 
2484 
25*24 
«5-64 
26-05 

2646 
36-87 
27-28 
27.70 
20-11 

2853 

28.95 
29-38 
29*80 

30*23 

30-66 
3109 
31-52 
31^ 
32-39 

3283 
3327 
3372 
3416 

3461 

35*06 
35*51 
3596 
3642 
36-88 

37*34 
37.80 

38*26 

38-73 
39'20 



s 




1 
2 
8 
4 
6 

6 
7 
8 
9 
10 

11 
12 
18 
14 
15 

16 
17 
18 
19 
20 

21 
22 
28 
24 
25 

26 
27 
28 
29 
80 

81 
82 
BS 
84 
85 

86 
87 
88 
89 
40 

41 
42 
48 
44 
45 

46 
47 
48 
49 
50 
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TABLE V. 



{ 



61 



I 



OBbydo 



I 



cab yds 



62 



oobydt 



I 



onbyds 



63 



onbyds 



I 



onbyda 



54 



onbjds 



i 



I 



!!' 



oabjim^ mkik 




1 
2 
8 

4 
6 

6 
7 
8 
9 
10 

11 
12 
18 
14 

16 

16 
17 
18 
19 
20 

21 
22 
28 
24 
26 

26 
27 
28 
29 
80 

81 
82 
88 
84 
86 

86 
87 
88 
89 
40 

41 
42 
48 
44 
46 

46 

47 
48 
49 
60 



•710 
•711 

•7«3 
.714 
•716 

•718 
.719 
•721 
•72a 
.724 

•7«5 

•737 
•728 

•730 

'731 

•733 

•735 
•736 

•738 

•739 

.741 

•742 
•744 
•745 
.747 

•748 

•750 

•752 
•753 

•755 

•756 
•758 
•759 
•761 
•762 

•764 

•765 
.767 
.769 

•770 
.773 

•773 

•775 
.776 
•778 

.7^9 
•781 
•782 
•784 

•785 



19*10 
19.47 

19.84 

ao'59 

20*96 
21-36 
21-74 

2S*I2 
«2.51 

22-90 
23-29 
93*68 
34 "OS 

a4-47 

«4-87 

35'*7 
25.68 

2608 

26.49 

26*90 

*7-3» 
27.72 

28*14 

28-56 

2898 
39.40 

29*82 

3oa5 
30-68 

31-11 
31*54 

31*97 
32*41 
3J'8s 

33-29 
33-73 
3418 

3462 
35-07 

35-52 
35-97 
36-43 
36-88 

37-34 
3780 

38-17 

38-73 
39-20 

39-67 







•7"3 


I9>89 


•714 


30-37 


•716 


3064 


•718 


31.01 


•719 


31-40 


•721 


31-79 


.732 


32*17 


.724 


22'55 


•7*5 


23-94 


.737 
•728 


a3'.33 


23-7* 


-730 


34*11 


•731 


24'5» 


•733 


34-91 


-735 


25*3" 


'13(f 


25"7« 


•738 


261 2 


•739 


2652 


.741 


26-93 



•742 
•744 
•745 
•747 
.748 

750 

-752 

•753 
•755 
•756 

•758 

•759 
.761 

•762 
•764 

•765 
•767 

.769 

•770 

•772 

•773 

•775 
.776 

•778 

•779 

-781 
•782 
.784 

•7R5 
.787 



27*34 
27*75 

38 17 
3H-58 
39-00 

39-42 
39.85 

3027 
3070 
31*13 

31-56 
3200 

3243 
32-86 

33-30 

33-75 
3419 
3464 
3508 

35*53 

35*98 

3644 
3689 

37*35 
37*81 

3827 

3874 
39*30 

39-67 
40*14 



•716 
•718 
•719 

•731 
•733 

•724 
•725 
•727 

•728 
•730 
•731 
•733 
•735 

•736 
•738 

•739 
•741 
•742 

•744 
•745 
•747 
•748 

•750 

•752 
-753 
•755 
•756 

•758 

•759 
.761 
.762 
•764 
•765 

.767 
.769 

.770 

•77- 
•773 

•775 
.776 
.778 

•779 
.781 

.782 
.784 

•785 
.787 

•789 



3069 
31-07 
«i*44 

31*83 
33.33 
33-60 
33-98 

23*37 

33*76 
34^16 

24^55 
24*95 
»5-35 

25-75 
26.15 

36-56 

36-97 

27-37 

27-79 
38.20 

3861 

29-03 

2945 
39.87 
3030 
30*72 
31-15 
31*58 

3201 

32-45 
31-88 

3332 

3376 

34*21 
3465 

3510 
35*54 
3600 

36*45 
36-90 

37 36 
37.82 
3828 

3874 
39*21 
39*67 

40.14 
40*61 



•719 
•731 

13 
14 
25 

II 

30 
31 

33 

35 
36 

38 

39 
4« 
42 

44 

45 
47 
48 

50 
52 

53 
55 
56 
58 
59 

61 
63 
64 
65 
67 

69 
70 

72 
73 
75 

76 

78 

79 

81 

83 

84 

85 

S' 

89 
90 



31*87 

12*36 
11*65 
13-03 
13-43 
33-d I 

34*30 

a4-59 

»4-99 
3 5-40 

a 5*79 

36- 18 

37.00 

37*41 
37*83 

18*34 
3865 
39.06 

39-48 
19.90 

So-33 
30-7J5 
3»*iB 
31*61 
3204 

32-47 
33*91 

33*34 
3378 
342a 

34-67 
35- «i 

35*57 
3601 

36-46 

36-91 
37*37 
37*83 
38*39 

38-75 

39'ii 
39*68 

40-15 
40*63 
41*09 



•713 

•734 

•7»5 
•717 
•718 
•730 

•731 
•733 
•735 
736 

•738 

•739 
•741 
•741 
•744 
•745 

•747 
•74S 

•750 
•751 
•753 

•755 
•756 
•758 
•759 
•761 

*76i 

•764 

•765 
-767 

•769 



.770 

.771 

•773 

775 
•776 

.778 

•779 
•781 

•783 

.784 

•7«5 
•787 

.789 

•790 

•79» 



2S-70!' 
23^, 
f3"4^ 
23^ j 

3414! 

24't4L 
25^3! 5 

3583!* 

1613 1 

36-63 Si 

»7-o*i5 

3745 '» 
97*8619 

38*27!! 
^B-69lS 

39*10 ^ 

«9-5« J 
39*93 Sl| 
30*53 « 

30-78 ; 

31.J0 . r 
31-63 ' < 

J3-06 91 

31*50 I * 

31-93. « 
33-3715 
33**>1» 
34*34 ;« 

35^i3 i *\ 

35-58 i * 
3^3 ;» 

3648 In 
36*93 tf 



37-38 
37-84 
38'30 
38-76 
39*32 



41 
4S 
41 
44 
4i 



39^7?i 
40*16 41 



4v63 

4M3 

41-57 



41 
41 



SS9 



TABLE V. 



I 





1 

3 
8 
4 

6 

7 

8 

9 

10 

11 
11 
IS 
14 
li 

16 

17 
18 
19 
20 

91 

29 
28 
24 
25 

26 
27 
28 
29 
80 

81 
82 
88 
84 
85 

86 
87 
88 
89 

40 

41 

49 
48 
44 
46 

46 

47 
48 
49 
10 



56 



67 



I 



ODbydt 



eabydi 



oabydf 



•7^5 
•727 

•738 

•730 
•731 

•733 
•735 
•736 
•738 
•739 

•741 
•74a 
^44 
•745 

•747 

.748 

•750 
•75a 
•753 
•755 

•756 
•758 

•7S9 
.761 
•762 

.764 

•765 
.767 

•7^9 

•770 

•773 
•773 

•775 
.776 

•778 

•779 
•781 
•78a 
.7H4 

•785 

•7«7 

•789 
.790 

•79a 
'793 



«3*i3 

23-5a 
33*90 

3439 
3468 

aS-oS 

H-47 
3587 

3638 

26*67 

97*08 

a7-49 
37-89 

3831 
38-73 

aQ-i3 
a9-55 
39-97 

90^39 
30-81 

3<a3 
31-66 
3209 

3a*5a 
3396 

33-39 
33-83 
3437 

34*7' 
3Si6 

35-60 

36.04 
36.50 

36-95 
37-40 

37-86 
3»-3i 
3877 
39a3 
3970 

4017 
4063 
4110 

4»"58 
4«os 



•738 
•730 
•731 
•733 

•735 
•736 

•738 

•739 
•741 

•74a 
•744 
•745 
•747 
•748 

•750 
•75a 
•753 
•755 
•756 

.758 
•759 
•761 
.762 

•764 

•765 
•767 
-769 
•770 
.773 

•773 

•775 
•776 

•778 

•779 

•781 
.782 
•784 

•787 

.789 

•790 
.793 

•793 
•795 






eubydi 



a3'95 
a434 
a4-74 
a5»3 

a5Sa 
35.92 
a653 
16-73 
27-13 

a7'53 
37-93 
a8.34 
2876 
29-*7 

a9'59 
3000 

3o-4a 
3084 
3«a7 

31-69 
3a' 13 

3a-55 
33.98 

33*4a 

3385 
34a9 

34-73 
35" 7 
35-63 

36-07 

36-5 1 

3697 
37-4a 

3787 

38^33 

3879 

39 a5 

39*7 « 
4o'i8 

40-65 
41-11 

4«-58 
4a 06 

43-53 



58 



oabjdi 



I 



enbyds 



69 



oabydf 



•73» 
•733 
•735 

•736 
•738 

•739 
•741 

•742 

•744 
•745 
•747 
-748 

•750 

•75a 
•753 
•755 
•756 

•7$8 

•759 
.761 
•76a 
•764 
•765 

•767 
•769 
•770 

•77a 
"773 

•775 
•776 
•778 

•779 
.781 

•783 

•7«4 

•785 

•787 
.789 

•790 
•792 

•793 

•795 
.796 



2478 
2518 

a5'57 

35.06 
36*36 
36-77 
27.17 
a7-57 

37-78 
38.38 
38.79 
29«ai 
29.62 

30-45 
30-46 
30-88 

3»-30 
3»-73 

3a-«5 

3a-5« 
3301 

3345 
33-88 

34'3a 

3476 
35*ao 

3564 
36-10 

36-54 
3698 

3744 
3789 
38-35 

3S-80 
39 <6 

3n3 
4018 

40-66 

4»i3 

4«*59 
4207 

41-54 
4SW 



735 
736 

738 
739 
741 
74a 
744 

745 

748 
750 
75a 

•753 
755 
756 
758 
759 

761 
762 
764 
765 
767 

769 

770 
773 

773 

775 

776 

778 

779 
781 

783 

784 

785 

789 

790 

792 

793 
795 

»^ 
798 



I 



oabydi 



2(62 

35.01 

36.41 
26*81 
27-31 
2^62 
a8-o3 

28.43 

28-84 
2935 
29-66 
30^ 

30-50 
30-9a 

31-34 
31.76 

32-19 

32-61 
33-04 
33-48 
33-9" 
34-35 

34*79 
35^3 

35 47 
36-11 

3657 

37 -o I 

3746 

37-9a 

0837 
3882 

39a8 

39*74 
4031 

4066 
4t«i4 

4<-6t 
42*08 

41-55 
49«3 
49-50 



60 



oabydi 



2 



oabydf 



•738 

•739 
.741 

•74a 

•744 

•745 

•747 
•748 
•750 
•75a 
•753 

•755 
•756 
•758 

•759 
•761 

•762 
•764 
•765 
•767 
•769 

•770 

•77a 

•773 

•775 
•776 

•778 

•779 
.781 

•782 

•784 

•785 
•787 
•789 
•790 

.793 

•793 
•795 
.796 
•798 

•799 



36-46 

2648 
27-26 

27-66 

2807 

28^7 

28^ 

29.38 

29-70 

30-12 

90-54 
30-95 

3»^38 
31-80 
3a.a2 
3a-65 

33*07 
33-50 
33^94 
34-38 
34-82 

3525 

3570 
36-14 
3658 
37-04 

37*48 
3r93 
3839 
38-84 
39*30 

3976 
40*32 
40-69 

41-15 
41-62 

42*10 

4*56 
43-04 
43-5" 
43^99 



I 




1 
2 
8 

4 
5 

« 
7 
8 
9 
10 

11 
12 
18 
14 
15 

16 
17 
18 

19 



21 



24 



27 



29 

80 

81 



84 
86 

86 

87 



40 
41 

4S 
44 
U 

46 
<7 













.041. 
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TABLE V 




1 


I 


61 


62 


63 


64 


65 










1 


1 ' s 


1 i 


1 ' ^ 


1 5 


i Ml 




™.,7* n>.,4. 


cuhti, CObMl 


nbjdi , cnbjd. 


«b^ mbj^ 


c-bT^ aijm 1 














i 










1 7 
U 




■74' 


»7'3' 


















U 




■J4« 


III'. 


■7«4 


i»i7 














u 




•744 


■74S 


SSJ 


■747 


19-03 










11 




■74» 


>8'«3 


Vi 


.748 


1944 


-7S0 


»9^ 






14 




■747 


J»9J 


J9-3'' 


■7 SO 


J9-84 


■7S1 


19-30 


■7S3 
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6848 
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73-07 
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56-61 

57.1a 

57*64 
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6a.4i 

6295 
63-50 
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62.50 
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69-01 
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1*35 
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467 
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6-41 
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5630 
56.80 

57-3» 
57-83 
58-34 

58«6 

59 37 
59*89 
60.41 
60-93 

61.46 

61.99 
62*51 
6305 
63-58 

64.11 
6465 

6519 

6573 
66'27 

6682 

67-37 
6792 
68-46 
6902 

69-58 
70.13 

7069 
71.26 
71-82 

7239 

7a-9S 

7.V53 
7410 

7467 

75*25 
75.82 

76-41 
7699 

77*57 

78.16 

78-75 
79-34 
79 93 
8o-53 

81.12 
81.72 

«2*32 
8293 

83*53 



838 

•839 
•841 

•843 
•844 

.846 
•847 

•84> 
•850 
•852 

•853 

-855 
•856 

.858 

.860 

•861 
863 
.864 
•866 
^67 

.869 
•870 
-872 

-873 
•875 

877 
.878 

.8^0 

.881 

.8H3 

.884 
-886 
.8S7 
•889 
.890 

.892 
•893 
•895 

•897 
-898 

•900 
•901 

•903 
.904 

•906 

•907 
.909 

•910 

•912 

.914 



•56«4 

57*34 
57H6 

5*-37 
58-89 

59-40 

59'9a 
60-44 
60-96 
61-48 

62*01 

6a '54 
63-07 

63.60 
64-13 

64-67 
65*21 

65-75 
6629 
66-83 

67.38 

67-93 
6848 
69*03 

6959 

0*14 
0-70 
1-26 

1-82 

2-39 
2*96 

3-53 
4'io 

467 

5*24 

5*82 
6-40 
6*98 

•57 
«5 

8*74 
933 

992 

80-51 
81*11 

81.71 

823' 
82.91 

83-51 
84*12 



i: 



.901 

•903 
•904 

•906 
•907 

•909 
.910 
•91a 
.914 

•915 



•839 
-84K 

■843 

•844 
-846 

•847 
•849 , 
-850 

•852 
"853 

•855 
.856 

•858 
.860 
.861 

•863 
•864 
-866 
-867 
-869 

•870 
•87 a 

•873 
•87s 

•877 

•878 

.880 

-881 

-88.? 

-8d4 

.886 
.887 
•889 
•890 
-892 

•893 
•89s 

•897 

•898 

•900 



s:-» 



5^,f4 

59*95 ' ;. 

6o-4j • *i 
6019 'li 
6fSi *■ 

61.03 ; fei 



■ ml 



62-Si 
63^ fi 

64-»5i* 
64-49 « 

65-23 « 
65-76 

66..U 
66.85 

6739 

6794 
68.49 
69*04 
69.60 
70-15 



70-71 
71.27 
71-83 

7^-39 
7296 

73*53 
7410 

74-67 

75-24 
7582 

76-40 
7698 

7 7 56 

78- « 5 
78-73 

7932 
7991 
80-50 
81. 10 
81-70 

82.39 
82-90 

8350 
84*10 
84.71 



I 



] 



Sob 



SE0TI02J II. 













TABLE V 


• 












86 


87 


88 


80 


90 






1 


? 


J 


? 


1 


3 


J 


3 


j 


1 


s 




^ 


^ 


^ 


^ 


^ 


^ 


^ 


^ 




> 




oabyds 


onbyda 


onbydi 


cnbydi 


cnbydi 


cabyda 


cob yds 


cabydf 


cabydi 


cab yds 






•841 


57-93 
5843 


•843 
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.887 


74-13 


.889 


74-7* 


78 




.884 


73.97 


.886 


73-54 


•887 


74.12 


.889 


7470 


.890 


75-28 


79 




*886 


7353 


•887 


74.11 


.889 


7469 


•890 


7527 


.692 


75-85 


80 




.887 


74. 10 


.889 


74-68 


4)90 


75.26 


■89a 


75-84 


-893 


76-42 


81 




.889 


7467 


•890 


75*5 


•892 


75-83 


-893 


76-41 


•«95 


76-99 


82 


•890 


75*25 


892 


75-»2 


•R93 


7641 


•895 


7699 


•8^7 
•898 


77-57 
78-15 


83 


•89a 


75.82 


•893 


76.40 


-895 


76-98 


•gj 


77*57 


84 


; -893 


76*40 


•»95 


7698 


•897 


7756 


7815 


•900 


78^73 


85 




•89s 


76.98 


.897 
-898 


7756 


•898 


7814 


•900 


78.73 


.901 


79-32 


86 




•897 


7756 
78.14 


78-14 


•900 


78.73 


-901 


79-31 


-903 


79-90 
8040 
81-08 


87 


; -898 


900 


78.73 


•901 


79-3 « 


.903 


7990 
80.49 


•904 


88 


1 


*900 


78-73 


.901 


7931 


•903 


7990 


•904 


.906 


89 


1 


*90i 


79'3a 


•903 


79-90 


•904 


Fo-49 


•906 


81.08 


.907 


81.67 


90 




•903 


79.91 


•904 


8049 


-906 


8ro8 


•907 


8167 


.909 


8aa6 


91 




•904 


80-50 


•906 


8108 


•907 


8 1 67 


.909 


82»a7 


.910 


8386 


92 


> 


•i,o6 


8i»o9 


.907 


81.68 


•909 


81-27 


•910 


8a.86 


.912 


8346 


98 




.907 


81-69 


.909 


8228 


•910 


8287 


.91a 


8346 


•914 


84-06 


94 


1 


•909 


82- 28 


.910 


82-87 


.912 


8347 


-914 


84-06 


•9»5 


84-66 


95 


• 


•910 


8288 


.912 


83.48 


.914 


84-07 


•9«5 


84-67 


.917 


m^ 


96 


* 


•912 


83-49 


.914 


84.08 


-9»5 


8467 


.91 J 
-918 


85.a7 


•918 


85-87 


97 


1 


•914 


84-09 


•915 


84.68 


•917 


85-28 


8588 


-920 


86.48 


98 


1 


•9' 5 


84.70 


•9»7 


8529 


•918 


8589 


• .920 


86.49 


'921 


87-09 


99 


\ 


.917 


85-30 


.918 


8590 


•920 


86-50 


•9a I 


87*10 


•923 


87.70 
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•883 
•884 
.886 
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•889 
•890 
'B92 
•893 
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6068 
6i*i8 
6r7i 
6a'3a 
63.75 

6307 
6379 
64-3^ 
64-85 
65-3<J 

6591 
66-45 
66*98 

6J-52 
6S06 

6861 

6915 
69-70 

7025 
70-80 

fi*36 
1*91 

a -47 
f303 

3-59 



f7*oo 

7816 

[8-74 
79-32 

79.91 

8049 
8108 

81.67 

82-36 

8a-86 
8346 
84.05 
84-65 
8536 
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8708 

82-69 
88.30 
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•881 

•883 
.884 
-886 
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61.13 
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6a*36 
62.78 

63-3» 

6383 

6435 
6488 

6540 
6595 

66*48 
67-01 

67-55 
68.09 

6863 

6918 

6973 
fo 27 

rO'82 
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7*59 

?8-»7 
f8.75 

f9-33 
79.91 

80.50 
8iK>8 
81-67 
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8i*86 

8346 
8405 
84-65 

85-25 
85.86 
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87-68 
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•884 
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•887 
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61-79 
63-30 

62-82 

63\H 
6387 

6439 
64-92 
6545 
6597 
6651 

67.05 

6758 
68-12 
68-66 
69.31 

69-75 
70.30 

70.85 
71-40 
7»-95 

72-5» 
73-07 
7363 
74.19 

74-75 

75-32 
758} 
7646 

7703 
77 60 

78-18 
78-76 
79-34 
7^92 
80.50 

81.09 
81.68 
8227 
82«6 
83.46 

8405 
8465 
8525 
8586 
86-46 

87.68 
88-29 
88.90 
89.52 
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.877 
•878 
•880 
•881 
•883 

•884 

4^6 
.887 
.889 
-81,0 
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•917 
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6a-35 
6a^6 
6358 
63-9 « 
6443 

64-95 
65.48 
6601 

66 54 

67 08 

6763 

6815 

68-69 
69.34 
69-78 
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80.51 

81.10 

81.69 
82-28 
8287 

8346 
84-06 

846; 

85-25 
85.86 

8646 
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88-28 
88.90 
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•923 
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61 
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62 
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68 
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65 


66 
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67 
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68 
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69 
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70 


•886 


Tl 
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72 
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73 
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74 
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75 


•893 


76 
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77 


•897 


78 


•898 


79 


•900 


80 
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81 
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82 


•904 


83 
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84 


•907 


85 


•909 


86 
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87 


•91a 


88 


•914 


89 


•9«5 


90 


•9«7 


91 


•918 


92 
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93 


•9a 1 


94 


•9« 


95 


•9*4 


96 


*9a6 


97 


•9*7 


98 


.939 


99 


.931 


100 


•93a 



6347 
6399 

64- 5 « 
6504 

65-56 

66-08 
6662 
67-15 
67-68 
68a3 

6876 
6930 
69-84 

0-39 
©•94 

148 
a«o3 

a-59 
3->4 
369 

4^a6 
4^8a 
5-38 
5*94 
6-51 

7*08 
7*65 
8a3 
880 
9^38 

9-96 

054 
8i*ia 
81^1 

8a*a9 

8a.88 

8348 
84.07 

8467 
85.36 

85-86 
86-46 
87-07 

8767 
88a8 

88.89 

89-50 
90*1 a 

9074 

9135 



I 



onbydi 



I 



•858 
•860 
•861 
•863 
•864 

•866 
•867 
•H69 
•870 
•87 a 

•873 

575 
.877 

•878 

•880 

•881 
•883 
•884 
•886 
•887 

•889 
•890 
•891 

•893 
•895 

•897 
•898 
•900 
•901 
.903 

•904 
•906 
•907 

"9«9 
.910 

•91a 

.914 

•9»S 
•917 

•918 

•9ao 
•9a I 
•9a3 
•9*4 
■9a|i 

•9»7 
•9a9 
•93« 
•93a 
•934 
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onbjdi 



98 



enbjdi 



g 



cobjdi 



99 



cub yds 



I 



1 



64*04 

6455 
65-08 

65-61 

66*13 

66*66 

6719 
6773 
68a5 
6880 

69-34 
6988 

7o'4a 

70-97 
71.5a 

7a-07 
7a*6a 

73«7 
73-73 
74a8 

74-84 
75-4» 
7S'97 
76-53 
77'io 

77-67 

7824 
78^3 

79-40 
79-98 

8055 
8m4 

81.7a 
Sa^ji 
8a-9o 

83-49 
8408 

8467 
8587 
8587 

8647 
87-07 
87.68 
88.a8 
88*89 

?9fiQ 
901 a 

90-73 

9«-35 
91.97 



•860 
.861 
.863 
.864 
•866 

.867 
869 
•870 
•87a 
•873 

t75 
-877 

•878 

•880 

•881 

•883 
•884 
.886 
•887 
•889 

•890 
•891 
•893 
•895 
•897 

•898 
•900 
•901 

•903 
•904 

•906 
•907 
•909 

.910 
■91a 

•914 

•9«5 
•917 

•918 
•9ao 

•9ai 
•9a3 

•9a4 
.926 

•9a7 
.939 

•93« 
•93a 
•934 
•935 



64*61 
65* 1 a 
65.61 
66^1 8 
66-71 

6ra3 

u% 

68.83 
6938 

69'9a 
0.46 
i^oo 

'•55 
a.io 

a-65 
3*ao 

3-76 
43 ' 
4-87 

5 43 
5*99 
6.56 
7.13 

7*7* 

8a7 

884 

79*41 
8o-oo 

8057 

8ri5 

81^74 
8f3a 
8a*9i 

83r50 

84-09 
8468 

85*a8 

8588 

86-48 

8708 
87^68 
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9«-35 
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•863 


65-69 


.864 


66^aa 


-866 


66-75 
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.867 


•869 


6781 
6834 


.870 


.87a 


68 88 


•873 


69*4a 


•87s 


6996 


•877 
•878 
•880 


70-50 


7104 


7'59 


•881 


7a«3 


•883 


7a-68 


.884 


73a3 


•886 


7379 


•887 


74^34 


.889 


7490 


.890 


75-46 


•89a 


76*oa 


•893 


76-59 


-89s 


77-»5 


tn 


77-72 
78-»9 


•898 


•900 


7886 


•901 
•903 


7944 
So-oi 


•904 


80-59 


-906 


81*17 


.907 


81-75 


.909 


8a-34 


.910 


8a93 


•91a 


83^5i 


•9M 


84^10 


•9«5 


84-70 


.917 
•918 


8529 


K 


•9ao 


•9ai 


87-09 


'9a3 


87-69 
88.39 


•9H 


•9a6 


88-90 


•987 


89-5« 


.939 


90.1a 


•931 


90-74 


•93a 


9«35 
919} 


•934 


•935 


9a-59 


•937 


93-1I 



f8-89 

7946 
8003 

80-61 

81*69 
81.77 

8a.35 
8a-94 

8353 
84*ia 

84.71 

85-80 
85-90 
86^50 
87^10 
87-70 

88*30 
88-91 
89.5a 

9013 
90-74 

9»-3S 
9?-97 
ia-59 
93a^ 
93-83 




358 



TABLE VI. 




869 



TABLE VI. 



11 


12 


13 


14 


16 




i 


9 


.d 


"3 


•§ 


^ 


1 


1 


J 


i 


\ 


^ 


{( 


^ 


^ 


1 


^ 


^ 
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1 


^ 


^ 


oabyda 
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cnbydi 
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1 

I oabyds 

1 
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•079 


•69 


.083 


t 


K>88 


•87 


■093 


.98 


•097 


ro8 




1 
2 
8 

4 
6 

6 


•083 


t 


•088 


•093 


•95 


097 


106 


.102 


'•'T 


7 


•088 


•093 


•94 


•097 


I -04 


102 


'•'5 


.106 


1.26 


8 


•093 


•93 


.097 


I 03 


•102 


1. 13 


106 


1-24 


•III 


1-36 


9 


•097 


1*02 


•102 


1*12 


•106 


1-23 


III 


'•35 


•116 


'•47 


10 


•102 


ria 


•106 


1-23 


Mil 


1-34 


-116 


'•45 


'120 


:••§ 


11 


•106 


1-23 


•III 


1-33 


•116 


1^45 


120 


«-57 


•'25 


12 


•HI 


1-34 


•116 


1-45 


•120 


1^56 


•'25 


1-69 


.130 


1.8a 


18 


•116 


^•45 


*I20 


1-57 


•125 


1.69 


•130 


i-8i 


•'34 


ill 


14 


•120 


1-58 


•i«S 


i*6q 


.130 


1*82 


134 


'•95 


•139 


15 


•125 


1-71 


.130 


1-83 


•134 


1-95 


»39 


3^09 


"^ 


2.33 


16 


•130 


184 


•134 


1.97 


•139 


1*10 


144 


2 23 


•148 


237 


17 


•134 


1-9^ 


•139 


a*i 1 


•144 


2-24 


•148 


2-38 


'53 


3-53 
2*69 


18 


•i39 


2 '3 


•144 


2*26 


•148 


9'40 


•153 


2-54 


•'57 


19 


•'44 


229 


•148 


242 


•153 


256 


•'57 


2'70 


-162 


r85 


20 


•148 


2.45 


•153 


2.58 


•157 


2.73 


•162 


3-87 


.167 


3*03 


21 


•»53 


a*6i 


•157 


2-75 


.162 


J90 


.167 


305 


.171 


3^2 1 


22 


•*57 


2-79 


.162 


293 


•167 


308 


171 


3-23 


.176 


339 


23 


•169 


2^97 


•167 


3-»i 


•171 


3.26 


.176 


3-42 


.f8i 


3 58 


24 


•167 


3«S 


•171 


330 


•176 


345 


.i8f 


3-6i 


•'85 


378 


26 


•171 


3-34 


•176 


3-49 


.181 


^65 


'85 


381 


.190 


398 


26 


•176 
•iBi 


3-54 


•181 


3-^9 


•185 


3-85 


190 


402 


•194 


4.19 


27 


3-74 


.185 


390 


•190 


4'o6 


'94 


4-23 


•'99 


4*4' 


28 


•185 


3-95 


•190 


4.1 1 


•194 


428 - 


'97 


4-45 


•204 


463 


29 


•190 


4.17 


•194 


4-33 


•199 


4-50 


'204 


4-68 


•ao8 


4-86 


80 


■194 


4-39 


•199 


456 


•204 


4-73 


208 


4«9' 


•313 


510 


81 


.199 


4-62 


•204 


479 


.208 


497 


213 


5^»5 


.ai8 


5*34 


82 


*204 


4-8S 


.208 


503 


•213 


5^21 


218 


5-39 


.232 


5S« 


83 


•208 


510 


•213 


527 


•218 


5-45 


222 


564 


•327 


5-84 


84 


•213 


5-34 


*2l8 


5-52 


•222 


5-7' 


•227 


5*90 


•331 


6^io 


85 


*2l8 


5.60 


*222 


578 


.227 


5 97 


•23' 


6^16 


.336 


6-36 


36 


'222 


5-85 


•227 


6-04 


•231 


6-23 


'236 


6-43 


•24' 


663 


87 


•227 


6-12 


•231 


631 


•236 


650 


24 » 


6*70 


•345 


669 


38 


•23' 


6-39 


•236 


6-58 
6-86 


•241 


678 


•«45 


6-98 


•250 


7'9 


89 


•236 


6*67 


•241 


•245 


706 


250 


7->7 


•255 


748 


40 


•241 


6-95 


•245 


7-»5 


•250 


7*35 


255 


756 
7-86 


•259 


778 


41 


•M5 


7*24 


•250 


7-44 


•255 


7-65 


259 


'264 


808 


42 


•250 


7-54 


•255 


7*74 


•259 


7 95 


264 


817 


•269 


8.39 


43 


•«5S 


7.84 


•259 


805 


•264 


826 


269 


848 


•373 


871 


44 


•259 


8.1S 


•264 


836 


•269 


858 


273 


880 


.378 


9-03 


4.5 


•264 


8.47 


•269 


868 


•273 


890 


278 


9*12 


•283 


935 


46 


'269 


8.79 


•273 


9'oo 


•278 


923 


'28a 


9-45 


•287 


9.69 


47 


•273 


9*11 


•278 


9-33 


•282 


9.56 . 


287 


9-79 


'292 


iow>3 


48 


.278 
•28a 


9-45 


•28a 


9^7 


.287 


9-90 


392 


10' 13 


•296 


1037 


49 
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•387 


lO'OI 


.192 


10*34 


396 


10-48 


•301 
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cab yds cab jda 




1 
2 

3 
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5 

6 
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11 

12 
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14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
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'102 

>io6 
'JII 
ii6 
>iao 

•130 
'34 
'39 i 
144 ! 

.148 

"53 

157 
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■167 
171 
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185 

190 

194 
•'99 

'204 

•208 

'213 

•218 

>222 

.227 

231 

•236 
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•241 

•245 

•250 

•255 
•259 

•264 
•269 

'273 
•278 

.282 
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'292 
>296 I 

•30' I 
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1<20 
1-29 

1-38 
148 

'•59 

1. 7 1 
1-83 

1-95 
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a«3 
«-37 

2-52 

26S 
284 

3«9 
3-37 
356 

."> i5 
3-95 

4'i6 

4-37 

4-59 

4-82 

505 

529 
5-53 

5i8 
004 

6-30 

657 
C.84 

7'I2 

7.41 

7.70 

800 

831 

862 

894 
926 

9-59 
9-93 

]0<27 
I0'62 

10*98 



•222 
.227 

•23' 
•236 

•241 

•245 
•250 

•255 
•259 
• 264 

•269 

•273 
•278 
•282 
•287 

•292 

*29& 

•301 
•306 
.310 
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• III I 
*ii6 

'120 , 

•125 
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•'M 

•139 
•144 

• 148 ■ 
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•171 

• 176 

•181 
•185 
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•194 

•199 . 

•204 

•208 

•213 I 

•2i8 
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I 



1-32 
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'•5« 
1-61 

'•73 

1*84 
1.97 

2'IO 
2-23 
3-37 

2-5« 

2-68 

284 
300 

3i8 

3*35 
354 
3-73 
3-93 
4'3 

4'34 
456 
4.78 

SOI 
524 

548 
5 73 
598 
0-24 

6-51 

678 
7«o6 
734 
7-63 
793 

8-23 

854 
885 
918 

9-50 

984 
10 18 

IO-j(2 
10^87 
11*23 



•III 

*ii6 
-120 
•125 
•130 

•134 
•»39 
•'44 
•148 

•»53 
•«S7 

*I02 
•167 
•171 
.176 

•181 

•IH5 

• 190 

.194 
.199 

'204 
■208 
•213 

•218 

•222 

•227 
•2.?l 

• 241 
•245 
•250 

•259 
•264 
•269 

•273 
•278 
•2H2 
•287 
•292 

•29C 

•301 

•306 

•3'o 
I -S'S ! 
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•847 



42*35 

42-93 

43-5« 
4409 

44*69 

4529 

4589 
4650 

47.12 
47*74 

4837 
49*01 

4965 
50-30 

50-95 

51-61 
52*28 

5295 
5363 
54*32 

55-01 

S5-7« 
56-4" 

S7'a 
57-84 

5856 
5929 

60'02 

6076 
6151 

62*26 

6302 
63*79 

64-56 

6534 

66.12 
66-91 
67*71 
68.51 

69-32 

70.13 

70-95 
71.78 

7261 
73.35 

74-30 

75-15 
76-01 

76-87 
77-74 



•625 
•630 

•634 
•639 
•644 

•648 
653 

•657 
662 
667 

'671 
•676 
•681 
-685 
•690 

•694 
•699 
-704 
•708 

•7'3 

•718 
-722 
•727 
•731 
•736 

•741 

-745 

•750 

•755 

759 

•764 

-769 
-773 
.778 

.782 

•7R7 
•792 
-796 
•801 
•806 

*8io 
•815 
'819 
-824 
-829 

^833 
•838 

-843 
547 



43*03 
4360 

44*19 
44*78 
45-37 

45-98 
4658 
47*2o 
47*82 
4844 

49-08 

49*7* 
50*36 
51 01 
5«*67 

52-33 
5300 
53-68 
5406 

55-05 

55-74 
56-44 

57-15 
57-86 

58-58 

59*31 
60*04 

60.78 
61.52 
62.27 

63*03 

6379 
64.56 

65-33 
60.11 

66*90 
67-69 
6849 

6930 
70*11 

70-93 

71*75 
73.58 

73-42 
74.26 

73*11 
75*97 
7683 

77*^ 
78-57 



•630 

•634 

639 

644 

•648 

•653 

•657 
*663 

•667 

•671 

•676 
-681 
-685 
•690 

•694 

-699 
•704 
-708 

-7«3 
•718 

.723 

-727 
•731 
•736 
.741 

•745 
750 

-755 
•759 
•764 

.769 
•773 
•778 
•783 

-7»7 

.793 
.796 
.801 
.806 
.810 

815 
.819 

.824 

.S39 

-833 

•838 
-843 
•847 

8sa 
-856 



437* 
44*29 

44-87 

45-47 
46*06 

4667 
47.38 

4790 
4852 

49*15 

49-79 
50-43 
5«-o8 

5«-73 
52-39 

53-06 

53-73 
5441 
55*"« 
55-79 

56-48 

57-'9 
57-90 
58*61 

59*34 

60*06 
60-80 

61*54 
63*39 

6304 

63.80 
6456 
65-34 
66.11 
66.90 

67*69 
68.48 

69-29 
70*10 
70*91 

7«-73 
72*56 

73^39 
74*23 
75*o8 

75*93 
76.79 
77-65 
7»?5» 
794* 



51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 
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TABLE VI. 





8b 


87 


88 


89 


90 




i 


1 


I 


1 


1 


1 


1 




1 


1 


1 


I 




oabydi 


oabydt 


oabyda 


oabydi 


oubydi 


oabydi 


oabydi 


onbydi 

1 


00b ydi 


onbydi 




51 


•634 


44*39 


•639 


45*08 


•644 


45-78 
4037 


-648 


46-48 


-653 


47.19 


51 


62 


•639 


44-98 


•644 


4567 


.648 


•653 


4708 


•657 


4780 


52 


58 


•644 


4556 
46-16 


.648 


46-36 


•653 


4697 


•657 


47.68 
48-28 


•662 


48-39 


53 


54 


.64B 


•653 46-86 1 


•657 


:j;?2 


-663 


-667 


4900 


54 


55 


•653 


4676 


•657 


47-47 


•663 


■667 


48-89 


-671 


49.61 


55 


56 


•657 


47 37 
47-98 


•663 


4808 


-667 


4879 


-671 


49*5' 


.676 
.681 


50- 83 


56 


57 


•663 


•667 


4869 


•671 


49.41 


-676 


SO-«3 


50.86 


67 


58 


•667 


48.60 


671 


493a 


-676 
•681 


50-04 


•681 


50.76 


.685 


5 ''49 


58 


59 


671 


49a3 


•676 


49-95 
50-58 


50-67 


-685 


51.40 


.690 


5«*'3 


69 


60 


'676 


49-86 


^i 


-685 


5<-3i 


.690 


52-04 


•694 


5»-78 


60 


61 


•681 


5050 


•68s 


$1^3 


-690 


5'-95 


•694 


5269 


-699 


53*43 


61 


62 


•685 


51-15 


-690 


5^87 


-694 


53.60 


-699 


53*34 


-704 


5409 


62 


63 


•690 


5«-8o 


•694 


52-53 


•699 


53-36 


-704 


5400 


-708 


54-75 


63 


64 


•694 


5»-46 


•699 


53->9 


•704 


53-93 


.708 


54-67 


-7»3 


55-41 


64 


65 


•699 


f3*i« 


•704 


5385 


•708 


54-60 


•7*3 


55-34 


-718 


56*10 


65 


66 


.704 


5379 


.708 


54*53 


*7*3 


55»7 


•718 56-02 


-732 


56.78 


66 


67 
68 


•708 
•7*3 


54-47 
55-i5 


•7*3 
-718 


55'a« 
5589 
56-58 


•718 
-733 


55-95 
56.64 


.733 
-737 


56.71 
57*40 
58-10 


727 
-73* 


57*47 
5816 


67 
68 


69 


•718 


5584 


•733 


-737 


57-34 


•73» 


•736 


5886 


69 


70 


•Jaa 


56-53 


-737 


57*a8 


•73* 


58.04 


-736 


58.80 


•741 


59*57 


70 


71 


.737 


sm 


-731 


57-98 


-736 


5874 


.741 


59*5* 


•745 


6038 


71 


72 


•73' 


^IV 


•736 


58-69 


•74' 


5946 


-745 


60.23 


-750 


61-00 


72 


73 


•736 


58-65 


-741 


59-4' 


-745 


60-18 


-750 


6o-95 


•755 


61.73 


73 


74 


•741 


59*37 


•745 


6013 


•750 


60-90 


-755 


61-68 


•7S9 


62.46 


74 


75 


•745 


6010 


•750 


6086 


•755 


61-63 


•759 


62-41 


-764 


63-19 


76 


76 


•750 


60-83 


•7S5 


61-60 


•759 


63-37 


•764 


63*15 


-769 


63-94 


76 


77 


•755 


61-56 


•759 


63.34 


•764 


63-11 


•769 


6390 


*773 


64.69 


77 


78 


•759 


63-31 


-764 


63-08 


•769 


6386 


•773 


64165 


.778 
-782 


65-44 


78 


79 


•764 


63-06 


•769 


^3-84 


•773 


^•6a 


.718 
-783 


65-41 
66-18 


66-21 


79 


SO 


•7^ 


63-81 


^773 


64-60 


•778 


6538 


•787 


6698 


80 


81 


•773 


64-58 


-778 


65-36 


•783 


66-15 


•787 


66-95 


.793 


67.75 


81 


82 


.778 
•78a 


6|-35 


"^0* 


66-13 


,787 


6693 


•793 


67*73 
68-51 


•796 
-801 


68.53 


82 


83 


66'i3 


-787 


66-91 


.79a 


a 


-796 


69-31 


88 


84 


•787 


66-90 


•793 


67-69 
68-48 


-796 
.801 


•801 


69-30 


•806 


70-11 


84 


85 


.793 


6769 


-796 


6939 


•806 


70-10 


•810 


7091 


85 


86 


.796 


6848 


.801 


69.38 


-806 


70-09 


•810 


7090 


•815 


71*72 


86 


87 


'801 


69*28 


•806 


7008 


•810 


70-89 


•815 


71-71 


.819 


7»-53 


87 


88 


•806 


70*09 


•810 


70-89 


2'5 


71.70 


.819 


12-^2 


•834 


73-35 


88 


89 


•810 


70-90 


.815 


71-71 


•819 


7a*5a 


.834 


73.34 


-8^9 


74** 7 


89 


90 


•815 


71-73 


-819 


7a-53 


.834 


73-35 


.839 


74*7 


•833 


7500 


90 


91 


•819 


7*54 


-834 


73-35 


.829 


74* "8 


-833 


75*00 


-838 


7584 


91 


92 


•834 


73-37 


$29 


74*9 


•833 


7501 


-838 


Hi* 

76*69 


•843 


76^ 


92 


98 


•839 


74-31 


•833 


7503 


-838 


75-85 


•843 


.847 


71*53 
78-38 


93 


94 


•833 


75*^5 


-83< 


75-87 


•843 


76*70 


-847 


77*54 


•853 


94 


95 


^38 


75-90 


.843 


76-73 


-847 


77-56 


•853 


78-40 


-856 


79*34 


95 


96 


^3 


76-75 


•847 


77-58 


-853 


78.43 


-H56 


79.26 


«6i 


80.11 


96 


97 


•H47 


77-61 
78-48 


•85a 


7845 


•856 


79.29 


.861 


8a 13 


-866 


80-98 


97 


98 


•853 


•856 


79-3» 
80.19 


•861 


80-16 


-866 


81-01 


.870 


81-86 


98 


99 
100 


•856 
*86i 


79-35 
8o^33 


.861 
-866 


-866 
•870 


81*04 
81*93 


•870 
•87s 


81-89 
83*78 


:I2I 


8a.j5 -99 
8ai4 100 
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SEOTIOIT II. 

TABLE VI. 





91 


92 


93 


94 


95 




§ 


J 


i 


J 


9 


j 


1 




1 


J 


1 


1 


s 




> 


^ 


» 


^ 


i 


^ 


^ 


^ 


» 




oabydf 


oabyds 


oabjrdf 


oabydi 


WbTdi 


onbyda 


onbjrdi 


oabydi 


•abjrdi 


OBbjdf 




51 


•657 


4791 


•662 


4863 


.667 


4936 


.671 


5010 


^76 


50-84 


51 


52 


•66a 


485 » 


•667 


4923 


•671 


49-97 
50-58 


.676 
*68i 


50*70 


.681 


5«*4.S 


52 


58 


•667 


49.11 


•671 


4984 


•676 


5«*32 


•685 


52*06 


58 


54 


•671 


49-73 


•676 
681 


5045 


•681 


5''»9 


•685 


Si 94 


•690 


5269 


54 


55 


•676 


5^-34 


51.08 


•685 


5i^82 


•690 


5256 


•694 


53-3« 


56 


56 


•68 ( 


5'5-97 


•685 


51.70 


.690 


52-45 


•694 


5320 


•699 


5395 


56 


57 


•685 


51.60 


•6';o 


5»'34 


•694 


5308 


•699 


5384 


•704 


54-to 


57 


58 


•6qo 


5*23 


•6)4 


5298 


•699 


5.V73 


704 


54-48 


-708 


55*24 


58 


59 


•694 


5*87 


•699 


5362 


.704 


54 37 


.70S 


55- » 3 


•7'3 


5590 


59 


00 


•699 


53-52 


•704 


5427 


.708 


5503 


•7*3 


55*79 


•718 


56-56 


60 


61 


•704 


54- » 8 


•708 


54-9^ 


•7>3 


55-69 


.718 


56-45 


•722 


5723 


61 


62 


•708 


54-«4 


•713 


55*59 


•718 


5635 


•722 


57*'2 


•727 


57*^2 


62 


63 


•7»3 


5550 


.718 ■ 


5626 


.722 


5703 


•727 


57-80 


•73* 


5858 


63 


64 


•718 


56-. 8 


•722 


56-94 


•727 


57-7» 


•731 


5848 


•736 


5926 


64 


65 


•712 


56^85 


.727 


5762 


•73» 


5839 


•736. 


59* '7 


•741 


59-95 


65 


66 


•727 


57*54 


•73' 


58-3 1 


•736 


59.08 


•74» 


59-86 


•745 


6065 


66 


67 


•731 


5'*- 23 


•736 


5900 


•74« 


59-78 


•745 


6056 


•750 


61-33 


67 


68 


•736 


5893 


.741 


5970 


•745 


6048 


•750 


61-27 


•755 


62*06 


68 


69 


•741 


5963 


•745 


60.41 


•750 


6i'i9 


•755 


61-98 


•759 


62-78 


69 


70 


•745 


60.34 


•750 


6i.i2 


■755 


61 91 


•759 


62.70 


•764 


63*50 


70 


71 


•750 


6106 


•755 


6184 


•759 


62.63 


•764 


6343 


•769 


64-23 


71 


72 


•755 


61-78 


•75'^ 


6257 


•764 


6336 


•769 


6416 


•773 


64*97 


72 


73 


•759 


62.51 


•7^ 


6330 


.769 


64- 10 


•773 


64.19 


.778 


65-7' 


73 


74 


.764 


6324 


.769 


6404 


•773 


6484 


•778 
•762 


65-6^ 


.782 


66-45 


74 


75 


.769 


63-9^ 


•773 


6478 


•778 


65-58 


66*39 


-787 


67.21 


76 


76 


•773 


6473 


.778 


65^53 


• 7^2 


66.34 


•787 


67- » 5 


•792 


6r97 


76 


77 


•778 


6548 


.782 


66-29 


•787 


67.10 


•792 


6791 
6868 


.796 
.801 


6873 


77 


78 


•782 


6624 


.787 


6705 


.792 


67 .86 


-796 


69-50 


78 


79 


•787 


6701 


•792 


67 82 


-796 
•801 


6K.63 


•801 


6945 


•806 


7028 


79 


80 


•792 


6778 


-796 


6859 


6941 


•806 


7023 


•810 


71.06. 


80 


81 


.796 


6856 


.801 


6937 


.806 


7019 


.810 


71-02 


•815 


71-86 


81 


82 


*8oi 


6934 


806 


7046 


•810 


7098 


•815 


71-81 


•819 


72*65 


82 


83 


•806 


70- 13 


•810 


7095 


•815 


71-78 


.819 


72-61 


•824 


734^ 


83 


84 


810 


70-93 


8i5 


7»*75 


-8.9 


72-58 


.824 


7.V42 


-8 21) 


7426 


84 


85 


•815 


7»-73 


.819 


7256 


.824 


73-39 


•829 


74*23 


-833 


7508 


85 


86 


.819 


72f54 


•824 


73*37 


.829 


74-21 


•833 


7505 


•838 


7590 


86 


87 


•824 


73'3«i 


829 


74- »9 


•83? 


7503 


•838 


7587 


•843 


76-73 


87 


88 


•829 


74.18 


•833 


•75-0' 


•838 


75*85 


•843 


7670 


-847 


77-56 


88 


89 


•833 


75.00 


•838 


7584 


•843 


7669 


•847 


77-54 


•852 


7840 


89 


90 


•838 


7584 


•843 


7668 


•847 


77*53 


•853 


78.38 


•856 


79-24 


90 


91 


•843 


76.68 


•847 


77-2 


•852 


7837 


•856 


79^23 


-861 


8o*io 


91 


92 


.847 


7r5» 

7^37 


•852 


7»i-37 


•8^6 


7923 


•86 ( 


8009 


-866 


8095 


92 


93 


•852 


856 


ry23 


.861 


8008 


•866 


80-95 


-870 


81-82 


93 


94 


8 6 


7923 
8o'io 


.861 


8001 


•866 


80.95 


•870 


81-81 


•875 


8269 


94 


95 


•861 


.866 


80.95 


•870 


81-83 


•875 


8269 


•880 


8356 


95 


96 


•866 


Jyo97 


•870 


81-83 


:|U 


82-69 


.880 


83-57 


-884 


84-45 


96 


97 


•870 


81.84 


•«75 


82.71 


8358 


•884 


84-45 


.889 


85-34 


97 


98 


•875 


8273 


.880 


83^59 


.884 


8447 


.889 


85-35 


-894 


86-23 


98 


99 


•880 


8361 


.884 


84.48 


•889 


8536 


•894 


86-24 


.898 


87-13 


99 


100 


•884 


84-51 


.889 


8538 


894 


8626 


•898 


87-»5 


•903 


8804 


100 



"^ a:i 



886 
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96 


97 1 


98 1 


99 


100 


H 


J3 




a 




^ 








XI 




B 


o 


g 




•a 


c5 


CB 


^ 


1 





1 


H 


^ 


^ 


^ 


^ 


^ 


^ 


^ 


^ 


^ 


Bm 




cabydi 


onbyds 


oabydi 


cab yds 


cnbydi 


cabydf 


cabydB 


cub yds 


cnbydi 


cub yds 




51 


.681 


5»'58 


•685 


5234 


-690 


53'io 


•694 


53-86 


•699 


54*63 


61 


52 


•685 


5»*ao 


•690 


52-95 
53-58 


•694 


5372 


-69^ 


54-48 


-704 


55^6 


52 


53 


•690 


51-82 


-694 


•699 


54*34 


.704 


55-»« 


•708 


55 8; 


53 


54 


•694 


53-44 


.699 


54*21 


.704 


54-98 


•708 


55*75 


•713 


5653 


54 


55 


•699 


54-08 


.704 


54-84 


.708 


55-6« 


-7^3 


5639 


•718 


57-»8 


55 


56 


•704 


54-72 


•708 


55-48 


•7«3 


5626 


•718 


57 -04 


.722 


57-83 


56 


57 


•708 


55-36 


'7"3 


56-13 


-718 


5691 


.722 


5769 


-727 


5848 


57 


58 


•7«3 


5601 


.718 


5679 


.722 


57-57 
5823 


-727 


5836 


-73« 


5)-»5 


58 


59 


•718 


56*67 


•722 


57-45 
58- 1 1 


.727 


•73» 


59*02 


•736 


5982 


69 


60 


•722 


57-33 


•727 


•73' 


5890 


-736 


5969 


•741 


6049 


60 


61 


.727 


5800 


•73« 


5879 


•736 


5958 


-741 


6037 


•745 


61-18 


61 


62 


•73* 


58-68 


•736 


59-47 


.741 


60*26 


-745 


61-06 


•750 


61 86 


62 


63 


•736 


5936 


.741 


60-15 


•745 


6095 


•750 


61-75 


-755 


62.56 


63 


64 


•741 


6005 


-745 


6084 


•750 


61-64 


•755 


62-45 


•759 


63-26 


64 


65 


•745 


(.0-74 


•750 


61-54 


•755 


6234 


-759 


63- 1 3 


•764 


6397 


65 


66 


•750 


6i-44 


•755 


62*24 


•759 


6305 


•764 


6.VJ^6 


•769 


64-68 


66 


67 


•755 


6215 


-759 


6295 


•764 


6376 


.769 


6458 


•773 


65.40 


67 


68 


•759 


62-86 


•764 


63-67 


-769 


6448 


•773 


65-30 


•778 


66*12 


6S 


69 


•764 


63-58 


•769 


6439 


-773 


65*21 


-778 


6603 


-782 


66.85 


69 


70 


.769 


6431 


-773 


65-12 


•778 


6594 


.782 


6676 
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5S39 


1336 


30 


i-SO 


'9-83 


"■3,1 


373 


81 


III 


49-30 


Sfioj 


1391 


81 


»S8 


JO-41 


J199 


39S 


82 


49-88 


56-7' 


>448 


S2 


3-67 


JCWt) 


,3.66 


419 


83 


691 


5045 


57-37 


1505 


88 


*7S 


1I-S7 


a^-.n 


443 


84 


7SW 


5 '03 


S«-03 


156J 


3* 


.-^1 


"IS 


4-98 


4n7 


85 


J-Wf 


S.6. 


5869 


iGii 


85 


a-91 


»»■!» 


i5-t>4 


493 


86 


7.17 


5'-'9 


S9.lfi 


1660 


86 


300 


13-30 


»6-.W 


sn 




7-ii 


51-77 


l)O-01 


^^n 


87 


3.08 


,.,.as 


Jfrq6 


."S 


fift 




53-35 


6o.[>H 


t: 


38 


S-'1 


»4'4S 


n-iii 


573 


89 


7-41 


53-91 


6' 34 




3-aS 


»i-03 


18 18 




90 


5 -so 


S4-S0 


6»-oo 


»w 


40 


.1-33 


»3-6' 


18-94 


6ia 












41 


3 '41 


i6.i9 


1961 


6;a 












42 


.ISO 


»6-77 


30- J7 


onu 












43 


3S8 


»;'3i 


.^093 


7'q 












44 


367 


i;-yi 


3I-S9 


1^" 












4B 


.VJS 


1S.50 


31-ii 


If., 












4G 


3-8.1 


19-oS 


3»-9» 


8'S 












47 


39J 


»9<5 


.13'57 


S4M 












48 


4-00 


30-23 


3413 


81 J 












49 


4.08 


308. 


34«9 


916 












SO 


4.17 


3i-39 


3SS6 


9S* 













•SdS 



SEOTZOU IXX. 



TABLE V. 



OBDnrATBi 



o 





1 

2 
8 
4 
5 

6 
7 
8 
9 
10 

11 
12 
18 
14 
15 

16 
17 
18 
19 
20 

21 
22 
28 
24 
25 

26 
27 
28 
29 
80 

81 
82 
83 
84 
86 

86 
87 
38 
89 
40 

41 
42 
43 
44 
45 

^ 

48 
49 
50 



fast 



o 
-08 
.17 

•as 
•33 
.43 

•so 

•58 
•67 

■l\ 

•93 
1*00 
108 
1*17 

1x5 

1*33 

150 
1-67 

I •83 
1-93 

2*00 
108 

3*17 
3*25 

3-33 
a*43 
3*50 

3'(8 

2.67 

3-75 

a-83 
2*93 

3-00. 

3«« 
3-«7 
3-»5 
3-33 

3-43 

3S» 
367 

3-76 

3-83 

3'9« 
4.00 

4-c« 
4*17 



I 



(aet 



3-50 

3-09 
S-68 
4.17 
4-36 

S-44 

6*04 

6.63 
7.21 
r8o 
8*40 

8*98 

957 
10.17 

10-75 

134 

»'9S 
3*52 

i3'ii 

3-70 
[4-38 

[4'88 

15-47 
1605 
6-65 

7-34 

17-82 

[d'4f 

19*01 
19-59 

20*l8 

20-7 J 
21.36 

«'-95 

32-54 

33*13 

337 a 

34-31 
94*89 

3549 
3606 

26.66 
»7as 

27«5 

28.43 
29-oa 

39.63 
30*20 
30.79 

3138 
31-97 



fott 



350 

3'7 

3-85 

4-5* 

5«9 
586 

6-54 
7.31 
9.88 

855 
9*33 

9.90 

10-57 

11*25 

11*93 
12-59 

1336 

13-94 
14-61 
15-38 

15-95 

16-63 
17-30 
17-97 
1865 

19-33 

'999 
20-66 

21-34 

22-01 
2368 

3335 
34*03 
34*70 

3537 
36*05 

3673 

37-39 
28*06 

38-74 

39-41 

30-08 

3075 
31-43 
33* JO 

33*77 

33*45 
34-i3 

3479 

35'46 

36-14 



■qrfeet 



I 



O 

3 

6 

II 

»5 

31 
37 

34 
43 

50 
59 

68 
8 

9 
101 

113 

126 

140 

>54 
169 

185 

301 
318 
235 

354 
373 

393 
313 

334 



401 
434 

449 
474 
500 

526 

553 
581 

6^ 

668 
698 
729 
761 

794 

837 
861 

895 

930 
966 



a 



51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

71 
72 
73 
74 

76 

76 
77 
78 
79 
80 

81 
88 
88 
84 
85 

86 
87 
88 
89 
90 

91 
92 
98 
94 
95 

96 
97 
98 
99 
HOG 



ORDnrATia 



i 
I 



(aet 



4»5 
4*33 
4-43 
450 
458 

467 

483 
493 

S'oo 

5*o« 
5*»7 

5-«5 
5*33 
5*43 

558 
5-67 

5'75 
5-83 

5*93 
6*00 
608 
6-17 
6*35 

6*33 
6-43 
6-50 
6-58 
6-67 

6*75 
6-83 
6-93 
7-00 
7*08 

7.17 

7-35 
7-33 
743 
7-50 

7-58 
7-67 

7-75 
7-83 
7-92 

8.00 
808 
817 

8.33 



fiat 



33-56 
33- » 5 
33*73 
34*33 
34-9a 

35-50 
36-10 

36-^ 
37-»7 
37'86 

38-46 
39-04 
3963 
40-23 
40*81 

41*40 

41-99 
43-58 

43-17 
43-7^ 

44-34 
44-94 

45-53 
46-11 
46*70 

47'3o 
47-88 

48-47 
4907 
49-65 

50-34 
50-83 
5M3 
53*01 
53.60 

53*18 
53^78 
54-37 
5495 
55*55 

56*14 
5673 
5731 
579« 
58-49 

59-08 

0O*3O 
60.85 

6i'44 



feat 



36*81 
37*48 

38*15 
38^J3 
3950 

40-17 

40«5 
4«-5» 
43-19 
43*86 

43*54 
44*31 
44-88 

45-55 
4633 

46-90 

47*57 
48*35 

48-93 

4959 

50-26 

5094 
51-61 
53-38 

5»-95 

53*63 
54-Jo 

5497 
55*65 
S6-3» 

56-99 
57*66 

58-34 

59*68 

60-35 
61*03 
61-70 

63.37 
63-05 

6373 

6439 
6506 

65-74 
6641 

67*08 

61*75 
68-43 
69' 10 

69*77 






aqrfaat 



1003 

1040 
1077 
ii|6 

"55 

"95 

"35 
1377 
1318 
1361 

1404 
1448 

1493 
1538 
1584 

1630 

1677 

1735 

1774 
1833 

1873 
1934 

«975 
3027 

3080 



31^3 

3187 
3341 
3397 
3353 



3409 
3467 

3535 

3583 
3643 

3703 
9j6s 
9835 
9887 

9950 

3013 
3077 

314* 
3i07 

3373 

3840 
3407 
347S 

3l»4 



3 s 



feECTIOU III. 
TABLE VI. 



^ 


OaDMiTM 






~~' 


■ oariSiTM ' ' 




1 


i: 






1 


1 


f. 






1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


bM 


Ittt 


f«t 


Wta* 


tttt 


tM 


bee 


trtet 





o 


rso 


J- SO 





61 


4»S 


3117 


36-4> 


991 


I 


■■>8 


3-09 


3-7 


3 


63 


433 


31-7S 


37-08 


to»9 




■17 


366 


383 


6 


63 




33-33 


37 7S 


1066 


8 


■JS 


4- IS 


4-So 




64 


4-S'> 


33-91 


3W-4' 


1105 


4 


■33 


4-8J 


S-.6 


'i 


es 


4-s8 


34-50 


39-08 


1143 


6 


•4» 


S"4i 


S-83 




6e 


467 


3S-OI 


.19-74 


1183 


6 


•SO 


i-99 


6-49 


"7 


67 


4-75 


35-66 


40-41 


1113 


7 


■S8 


&S8 


716 


34 


68 


483 


36-»4 


41.07 


• 1&4 


B 


.6; 


7.15 


,-81 


4' 


69 


4.91 


.i6«i 


41-74 


1305 





•^1 


r;4 

8-3i 


e-49 


H 


80 


S-oo 


3!-«o 


41-40 


'347 




9'S 




ei 


S-08 


37-99 


43-oj 


'390 


11 


■91 


B90 


9-8i 


68 


03 


5- '7 


3856 


4,i-73 


M33 


13 




9.48 


10.48 


2^ 


«3 


s-»s 


39" '5 


44-40 


■477 


18 


i-o8 


io'07 




89 


«4 


S-33 


39-73 


4S06 


«S*i 


U 


'■'7 


>o64 


n-8i 




fl6 


S-4J 


40-3 1 


45-73 


.567 


16 


'■"S 


tl.13 


11-48 


111 


ec 


S'So 


4089 


46-39 


1613 


16 


"■33 


il-Si 


13-14 


IIS 


e: 


S>8 


41-48 


4706 


■ 660 


IT 


IMJ 


11-39 


»3-8i 


•39 


68 


S-tJj 


41-os 


47-7» 


S 


18 


'SO 


13-97 


'4-47 


>S3 


Gt) 


S-75 


41-64 


48-39 


19 


.-SB 


■3-56 


»S-'4 


'68 


TO 


s-sS 


43-" 


49-05 


30 


1*7 


14-13 


.3-80 


183 


ji 


S-9S 


43.80 


49-71 


>Ss4 


21 


i-7S 


14-71 


.6-47 


'99 


72 


6-00 


44-38 


50-38 


1904 


23 


1-83 


iS'.W 


I7-'3 


116 


73 


fi-oS 


44-97 


5 '-05 


•954 


S3 


I -91 


>S-88 


la 


133 


74 


6.17 


45-54 


Ji-J' 


1006 


2t 


l-ao 


.6-46 


»s» 


76 


6-.i 


4613 


5»-38 


3048 


26 


1-08 


'VS 


19- '3 


170 


7G 


6-33 


46-71 


S3'o4 


Jill 


26 


»-i7 


T,l 


19-79 


190 


77 


6-41 


47'9 


S3-7" 


».64 


37 


i-iS 


ao-46 


3'o 


78 


6-.(o 


4rBj 


54-37 


SI18 


28 


»'33 


.8-79 




33 > 


79 


tf, 


48-46 


SS-04 


»n3 


30 


1-41 


'93J 


1I-J9 


35 » 


80 


4903 


SS-70 


J3l8 


80 


J-SO 


'9-9S 


H-4S 


3J4 


81 


til 


49-61 


S*-37 


.3S4 


81 


..S8 


J0-S4 


13-1 1 


397 


82 


SO 10 


57-03 


1441 


83 


i6j 




»3-7« 


410 


83 


69> 


50-78 


S7-30 


1498 


33 


rjs 




J44S 


445 


84 


7-00 


S'-36 


SS-36 


S61S 


34 


»-8j 




ij-il 


469 


S5 


7-08 


S'-9S 


S<H>3 


86 
86 


i-9a 


«-86 
13-44 


:S-7'* 

»(i-44 


49S 
S»' 


86 

87 


7-17 
7-'S 


S»-5» 
,S3-" 


IS 


.674 
"734 


37 


.V^ 


a403 


1J-4C 


S48 


88 


J-33 


53-69 


6i«i 


nil 


38 


S''? 


J4'6o 


IV^ 


S7S 


89 


7-41 


54'»7 


6.-6J 


39 


3-3S 


IS'9 


603 


90 


7-S0 


54-85 


'■•3J 


*9ifl 


M 


3-33 


a5-77 


19.0 


631 


Si 


J-S8 


S5'44 


63-M 


1981 


il 


34* 


»6'is 


J9-77 


66) 


93 


7-67 


56-01 


63*8 


3044 


42 


3SO 


16.93 


30-43 


691 




IVS 


5660 


S4M 


hi» 


43 


3'S8 


I7-S» 


3'io 


7J1 


!I4 


7-83 


57- '8 


6j^i 


3<73 


44 


3-67 


2809 


3'-?6 


!S 


95 


7-9* 


57-76 


6J<« 


3*38 


4S 


3-7 S 


>S-6S 


31-43 


96 


6-00 


58-34 


66-34 


3304 


46 


3-83 


19-26 


.13-09 


8.9 


97 


8-o8 


58-93 


6,0. 


337< 


47 


39» 


19-84 


.13-76 


ip 


98 


8-17 


S9-S0 


S2 


34^ 


48 


4-O0 


3»4i 


34-41 


886 


99 


8.»s 


6009 


3506 


49 


408 


31-ot 


ii-og 


91 r 


100 


8-33 


6o<; 


6y«e 


3S7S 


ED 


4.17 


3..S8 


3S-JS 


9S6 













895 

SEOTIOU III, 



TABLE VI. 



Orddiatbb 



& 



101 
102 
108 
104 
105 

106 
107 
108 
109 
110 



feet 

8*43 
S'So 

8-58 
867 

8-75 

883 
8'9a 
9*oo 
9^ 
917 



feet 

61-03 
63*62 
63*31 

6379 
64-39 

64-98 

66-15 

66-75 
67-33 



feet 

71-13 
71.79 
7»'46 
73-U 

73-81 
74-48 
75'iS 
75-83 
7650 



eqrfeet 
3684 

3898 

397' 

4044 
41 19 

4'93 
4269 

4345 



3 



0BDIHATB8 



1 



tMit 



I 



feet 



3 



feet 



iqrfe 



396 



rii 



TABLE VII. 



Obdivatis 



H 

O 

3 




1 
2 
8 

4 
6 

6 
7 
8 
9 
10 

11 
12 
18 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
80 

31 
82 
88 
84 
85 

86 
87 
88 
89 
40 

41 
42 
48 
44 
45 

46 
47 
48 
49 
60 



feet 



o 

.17 

•*5 
•33 
•4» 



•^2 

•58 
•67 

5 
3 



-^ 



•9a 

I'OO 

108 
117 

l'2S 

1-33 

1-42 

i*eo 

• 58 

l^6^ 

1-83 
1.92 

2'00 

9*o8 

3'17 

2*25 

2-33 
2*42 

2*50 

2.58 
267 

2-75 
2-83 
2*92 

3*00 
3«o8 
3'«7 
3*25 
3'33 

3'4» 

3SO 

3S8 
367 

375 

3-83 
3-92 
400 

4*08 
4-17 



fe«t 



«'5o 
3*1 o 

369 

4'29 
4.89 
548 

6.07 
667 
7*26 
7*86 
8-46 

90s 

965 
io«a5 
10*84 
11-44 

I2'04 

12*63 
13*22 
13-82 
14.41 

15'ox 
15*61 
16*20 
i6*8o 
1740 

1799 

18.59 
19*19 
19*78 
20-37 

2a97 
2156 

22'l6 

22-76 
23*35 

33*95 

25*14 
25-74 
2634 

2703 
27-52 
28-12 
28-71 

29-31 

29-91 

30-50 
31*10 
31-70 

32*29 



faet 



2'50 

3-18 

3-86 

4-54 
5*22 

590 

6-57 
7-25 

7-93 
8-6i 

9.29 

9-97 
10^65 

11-33 
iroi 

12*69 

13-37 
14-05 
14-72 
1540 
1608 

16-76 

17*44 
1812 
i8*8o 
19-48 

1016 
20*84 

21*5* 

2220 
22*87 

23'55 
24'a3 

24'9« 
2559 
2627 

26-95 
2763 

28-31 
28.99 
29*67 

3045 
31*02 

31-70 

3238 

3306 

33-74 
34^42 
35-10 
3578 
56.46 



■qrteet 



o 

3 

6 

II 

15 
21 

«7 
34 
42 

50 
59 

69' 

79 

90 

103 

114 

127 
141 

155 

170 

186 

202 
219 

237 
256 

»75 
295 

330 
358 
381 

404 
428 

452 

478 
503 

530 

5|7 

614 
643 

673 
704 
735 

800 

834 
868 

902 

938 

974 



H 

o 



OaDINATM 



51 
52 
58 
54 
55 

56 
67 
58 
59 
60 

61 
62 
68 
64 
65 

66 
67 
68 
69 
70 

71 
72 
78 
74 
75 

76 
77 
78 
79 
80 

81 
82 
88 
84 

85 

86 
87 
88 
89 
90 

91 
92 
98 
94 
95 

J6 
97 
98 
99 
100 



L 



fe«t 



4-25 

4-33 
442 
4-50 
458 

4-67 

4*75 
4-83 

4-9* 
5-00 

5-08 

517 
5*25 
5-33 
5'42 

5-50 

5-58 
5-67 

5 
3 



U 



5'9» 
6*oo 

6-08 

617 
625 

6*33 
6*42 
6*50 
6*58 
6.67 

6-83 

6*9» 
7-00 

7.08 

717 

7**5 
7-33 
7*42 
7*50 

•67 

7-83 
7.92 

g-oo 
go8 

8-1 7 
B'25 

B-33 



tM/t 



3289 

33-49 
34-08 

34*67 
35*27 

35*86 
36-46 
3706 

37*65 
38-25 

3885 

39*44 
4004 

40-64 

41-23 

41-82 
42*42 
43*01 
43*61 
44-21 

44'8o 

45*40 
4600 

4659 
47»9 

n 

4897 

49*57 
50-16 

50-76 
51-36 
51*95 

5**S5 
53*' 5 

53*74 
54*34 
54*94 
55*53 
56*12 

56-71 
5731 
57*91 
58*51 
59»o 

59-70 
60-30 

60-89 

61*49 
61^ 



foct 



37*U 
37-82 

3850 
3917 
39-85 

4053 
41*21 

41-89 

42.57 
4325 

43*93 
44*61 

45-29 

45-97 
4665 

47-32 
48-00 
48-68 
4936 
50-04 

50*72 
51-40 
52-08 

5»'76 
53*44 

54*12 
54*80 

55-47 
561 5 
56-83 

57-51 
58*19 
58-87 

59*55 
60-33 

60-91 

61*59 
62*27 
63*95 
6363 

64*30 

64-98 
65-66 

66-34 
67*03 

67-70 
6838 
69.06 

69-74 
70-4* 



wtp itafc 



lOIl 

1048 
1086 

ii«5 
1 165 

i«o5 
1346 
1387 
1330 
137* 

1416 
1460 

"505 

«55i 
1597 

1644 
1693 

1740 
1789 

1839 

1889 
1940 
1992 

3045 
3098 

3i5> 
3306 

3361 

»3«7 
2373 

3430 
3488 

2547 
3606 

3666 

3737 
3788 
3850 
3913 
3976 

3040 
3104 
3170 
3>36 
3303 

3370 
343B 
3506 

US 



897 



SEOTIOU iir. 



I 



101 
102 
108 
104 
105 

106 
107 
108 
109 
110 

111 
112 
113 
114 
115 

116 
117 
118 
119 
120 



TABLE VII. 



Obdihatbi 



i 

I 



feet 



8*43 
850 
8§8 
867 
8-7S 

883 
89a 
9'oo 
9^8 
9.17 

9*5 

9-33 
9.43 

950 
958 

9.67 

97 s 
9-83 

lO'OO 



tet 



6f68 
63-37 
6387 
64-40 
65 •06 

65.66 
66*15 
66-85 

6745 
68*04 

68-64 
69-34 

69.83 
70.4a 
71*03 

71*61 
73*31 
73.81 
7340 
74-00 



feet 



71*10 
71.77 

7M5 
73>3 
73-8» 

74-49 
75«7 
75-85 
7653 
77*ai 

72*89 

7857 
79-«5 

81.38 

81*96 

83*64 

83-3a 
8400 



■qrfeet 



3788 
5860 

3933 
4006 

4081 

4155 
4331 
4307 
4384 

4461 
4540 

4619 
4698 
4778 

4859 
494' 
50*3 
5106 

5190 



3 



ORDnrATBS 



feet 



feet 



I 



ftat 



iqirtNt 



896 



rix 



TABLE I. 



I 
I 





1 

2 
8 

4 
6 

6 
7 
8 
9 
10 

11 
12 
18 
14 
15 

16 
17 
18 
19 
80 

21 
22 
28 
24 
25 

26 
27 
28 
29 
80 

81 
82 
83 
84 
85 

86 
87 
88 
89 
40 

41 
42 
48 
44 
45 

46 
47 
48 
49 
50 



OaDnii.Tii 



I I 



feet 



'49 

•50 

•5* 

•53 
•54 
•55 

5» 
•59 
•6i 

•6a 

•64 

•69 
•70 

•7 a 

•74 
•75 
•77 
•79 

•81 
•83 

•85 
•87 

•89 
•91 

•96 

•98 
1*00 

1*03 

1*10 
i"i3 

ri6 
1*19 
I'ai 

i-a4 
1*37 

1*30 
^•34 

1-37 
1*40 

^•43 

1-47 
I '5© 
154 



feet 



934 

956 

978 

lo'oa 

io»a7 

10-53 

io'76 
1103 

11*30 
"•56 
"•85 

ia*i3 

ia'43 
13*73 

1303 
13-34 

1366 

13-99 
14*33 
14.68 

15-03 

1539 
iS'76 
i6'i4 
16-53 
i6«93 

17-34 
17.76 
18.18 
18*63 
19.07 

19.53 
30*00 
30*48 
30^98 
31*48 

31-99 
33.53 

33*07 

33*63 

34.19 

34-78 

«5-37 

35-99 
36*61 

37.36 

3J.91 
3859 
39.32 
39-98 
30.70 



feet 



983 
iOK>6 

10^30 

»o.S5 
10*81 

11-07 

11-33 
11*61 
11*89 
13-17 
13*47 

13.77 
13-07 
13*39 
1371 
1404 

14-38 
1473 
15-08 

1545 
15-83 

l6'30 

16-59 
16-99 
17-40 
17-83 

18-35 
18-69 
19-14 
19-60 
30.07 

»o-55 
31.05 

31 56 

33-o8 

33*61 

33-15 

3371 
34-38 

34*87 

3546 

36*06 
36-71 
37-36 

38*01 
38*69 

39.38 
30-09 
30-81 

3«-56 
3*-3> 



eqrfeet 



I 



o 
10 
30 
30 
41 
5a 

63 

5 

7 
98 
111 

123 

136 
150 
163 
177 

191 
306 

336 

»3i 
353 

368 

a84 
301 

318 
336 

354 
37» 

391 

410 

430 

450 
471 
493 
5«S 

537 

559 

583 
607 

633 
656 

683 

709 
736 

763 
793 

831 

sii 

913 
945 



I 

a 



OBDIHITBS 



I 



feet 



I 



feet 



feet 



51 
52 
58 
54 
55 

56 
57 
58 
59 
60 



1-65 
169 
1.74 
1*78 
1*83 

1*86 

1*91 
1.96 
3.00 

3-05 






31.44 
33*30 

33-97 
3376 
34*58 

3543 
3637 

37-14 
38-04 

38*95 



33-09 

3389 

34-71 

35-54 
36^0 

37-a8 
38-18 
39.10 
40*04 
41.00 



■qrfeet 



977 
lot I 

1045 
1080 

1116 

"53 
1191 

1339 

1369 

1309 



899 



TABLE II. 



""" 


OBDnrATU 1 




^ 




OBDUIATIS 




^ 


& 






j 


1 


s 






j 


1 


1 


1 


m 




1 


1 


i 




1 


! 


1 




i 


1 


J 


1 


1 


tet 


fe«t 


f60t 


■qrfset: 


feet 


feet 


feet 


iqrfeet 


•S6 


io^6o 


ifi6 





51 


1*62 


30-69 


32-31 


1015 
1048 


1 


•IS 


io^83 


11*40 


12 


52 


'•65 


3134 


3299 


2 


iro6 


ii^64 


»3 


58 


1-68 


33^00 


33-68 


1061 


8 


'59 


11 '30 


11-89 


35 


54 


1-72 


3»*67 


34*39 


"15 


4 


•6i 


"•53 


12*14 


47 


55 


1-76 


33*35 


3511 


1150 


5 


•62 


1177 


12*39 


59 


56 


1.79 
1*83 


34-06 


35*85 


1185 


6 


•63 


I2«02 


12*65 


2: 

97 


57 


3478 


36*61 


1222 


7 
8 


•tl 


12*27 

i3»53 
i2^Bo 


12*92 

13*19 


58 
59 


I 87 
1^91 


35*5» 
36*25 


3738 
38*16 


1259 
1296 


9 


•67 


1347 


HI 


60 


>*9S 


37 '02 


38*97 


1335 


10 


•69 


13*06 


13*95 


124 


61 


1*99 


37*«o 

38-60 


39-79 


1374 


11 


•70 


13*34 


14*04 


138 


62 


2*03 


40-63 


1415 


12 


.72 


13'62 


1434 


153 


68 


2-07 


39*41 


41.48 


1455 


13 


•73 


»3*9» 


14*64 


167 


64 


2*12 


40*24 


42-36 


1498 


14 


•75 


14'ao 


'4*95 


182 


65 


2' 16 


41*09 


43-25 


1540 


15 
16 


•76 

' -78 
•80 


M-60 
i4^8o 


15*26 
i5-58 


197 
212 


66 
67 


2*21 
2*25 


41*95 
42*84 


44-16 
45*09 


1584 
I628 


17 


i5'ii 


»5*9' 


228 


68 


«*30 


43*74 


4604 


1674 


18 


^i 


1544 


16-25 


144 


69 


»-35 


• e ^^ 

44*66 


47-01 
48-00 


1721 


19 


•83 


1576 


>6-59 


261 


70 


2*40 


45-60 


1768 


20 


'85 


16*09 


16-94 


277 












21 


.86 


1643 


17.29 


194 










• 


22 


•K8 


1678 


17*66 


3ia 












28 


•90 


i7-»3 


1803 


330 












24 


•92 


17-49 


1 841 


348 












25 


•94 


17-86 


iS'80 


367 












26 


•96 


18*23 


1919 


385 












27 


•98 


18*62 


19*60 


405 












28 


i-oi 


19*00 


20*01 


4*5 












29 


1'02 


19*41 


20-43 


445 












80 


1*04 


19-82 


20*86 


466 












81 


I •07 


20-23 


ar30 


fd 




• 








82 


1-09 


20*66 


»«*75 












88 


MI 


21*09 


22*20 


530 












84 


i'3 


21-54 


2267 


55a 












85 


ri6 


21-99 


23-15 


576 












86 


ri8 


22*46 


»3-64 


599 












87 


l'2I 


2292 


34^i3 


623 












88 


r23 


23-4« 


a4*64 


647 












89 


1-26 


23-90 


25*16 


672 












40 


1-28 


24.41 


2569 


697 












41 


»-3i 


24*92 


26-23 


7«3 












42 


1-34 


35-44 


26*78 


750 












48 


'•37 


»5 98 


*rss 


SJI 












44 


r40 


26*52 


27-91 
28.51 












45 


1-43 


27*08 


833 












46 


f46 


27-65 


29*11 


862 












47 


1-49 


28*23 


«9-7» 


891 












48 


j-s» 


2883 


30'35 


921 












49 


1:^ 


a9'44 


30»9 


95a 












50 


30-06 


3i'64 




983 













4oo 



ri2 



TABLE III. 



I! 

3 



OBDIHATBi 



16 

17 
18 
19 
20 

21 
22 
28 
24 
25 

26 
27 
28 
29 
80 

81 
82 
8S 
84 
85 

86 
87 
88 
89 
40 

41 
42 
48 
44 

45 

46 
47 
48 
49 



ftH 






•63 


1 


•64 


2 
8 


1 


4 


.67 


5 


•69 


6 


•70 


7 


•7» 


8 


•73 


9 


•74 


10 


•75 


11 


•77 


12 


•80 


18 


14 


•81 


15 


•83 



•84 

.86 

V 
•89 

•91 

•92 

•94 

^6 

^7 

1*03 
1*05 
]«o6 
i«9 

i*ii 

>»5 
1-17 

I 'SO 

i*3a 

1*34 

1*26 
I '29 
1-31 

1-34 
1-36 

1-39 
1-41 

>-44 

1.47 

1-49 

VSS 



I 

I 



feet 



11-87 

I2*OQ 
I2'3> 

12-56 

12-79 

I3*03 

13-27 

J3*5« 
«3-77 
1403 
14.29 

M«55 
14.83 

15-10 

>5'39 
15.67 

15-97 
16*26 

X6-58 
i6'88 

17-19 
i7;Sa 

i8-i8 
1852 
18*87 

19*22 
19.58 

J 9*95 
ao-33 
20-70 

21.08 
21-48 
21*88 

22*29 
22.70 

33-13 

a3*56 
2400 

a4'45 
a4-9« 

«S-37 
«5'85 
36-33 
^6-63 
«7'3i 

27^3 
28.36 
28-68 

a9'43 
39-9B 



I 



feet 



I 



12-50 
1273 
ia-97 
13.22 
13*46 
13-71 

13-97 
1423 

14-50 
1477 
15-04 

1 5-3* 
15-61 

15*90 
16*20 
16-50 

16*81 
17.12 

17-45 

«7-77 
18-10 

18-44 
18-79 
19-14 
19-49 
19-86 

20.33 
26.61 
31 'OO 

31-39 
31*79 

33-19 

32*6t 

a3*o3 
33-46 
33-90 

a4'35 
34-60 

25*26 

25-74 
26 22 

36-71 

2721 

37-72 
38-24 

28-76 

29.30 
29-85 
30-40 
30-98 

31-56 



tqr ftoet 



o 
12 

25 
39 
52 

65 

79 

93 
108 

123 

»37 

*y 
168 

184 

200 

216 

233 

249 
267 

286 
303 

321 
340 
359 
377 
397 

459 

480 

502 

523 
546 

569 
592 
616 

640 

664 
689 

715 
741 

767 

794 
833 
85P 
878 

907 

937 
967 

998 

1039 



m 

o 



Obdimatu 



51 
52 
53 
54 
55 

56 
67 
58 
59 
60 

61 
62 
68 
64 
65 

66 
67 
68 
69 
70 

71 
72 
78 
74 
75 

76 
77 
78 
79 
80 



feet 



I 



1*61 
1*64 
1.67 
1.70 

1-73 

1-76 
1.80 
183 
1.86 
1.90 

1-93 
1-97 

3*01 
305 
3*08 

3*13 
3-16 
3' 30 

3-34 

3*28 

2-33 
a-37 

2*42 

3-46 
3*51 

2*55 
3'6o 

3-65 

3-70 

«'76 



feet 



30-53 
31-10 

3168 

32-38 

32'88 

33-50 
3412 

3476 
35-42 
36-07 

36-75 

37-43 

38-13 
38.84 

3957 

40*32 
41-07 
41-84 
42*62 

43-41 
44-32 
45-05 
4589 
46-75 
47*63 

4852 
49^43 

50-35 
51*39 

52*25 



feet 



32-14 
32*74 
33-35 
33-98 
34^61 

35-26 
3592 
36*59 
37-38 

37*97 

38*68 
3940 
40.14 
4089 

41-65 

42-44 
43-33 
4404 
44*86 

45-69 

4655 
47-42 

48-31 
49-21 

50*13 
51-07 

5»02 

53-00 

53-99 
55-00 



■q^feet 



io6x 
1093 

1136 

1160 
1194 

1339 
1365 
1300 
1338 
1375 

1414 
1453 
1493 
1533 
1574 

1617 

rt59 
1703 

»747 
1793 

1839 
1886 

1934 
1983 
2033 

2083 I 

2134 1 

3187 

3340 

2*95 



401 



SEOTIOl^ III. 



TABLE IV. 



m 



14 
15 

16 
17 
18 
19 
20 

21 
22 
28 
24 
25 

26 
27 
28 
29 
80 

81 
82 
88 
84 
85 

86 
87 
88 
89 
40 

41 
42 
48 
44 

45 

46 
47 
48 
49 
50 



OBDnrATBi 



2 
J 



fMt 






^ 


1 


•70 


2 


•7a 


8 


•73 


4 


•74 


5 


•75 


6 


•76 


7 


•78 


8 
9 


•42 


10 


•81 


11 


•«3 


12 


•«5 


18 


■86 



17 

89 
•90 

•93 
•93 
•95 
•97 

•98 
I '00 

t'02 

1-03 
1-05 

1*10 
I'la 
1*14 

i*j6 
1.18 
1*30 

I«33 
1-24 

1*36 
1.28 

!•■« 

1-35 
1-37 
I '39 

1*42 
1-44 
1*46 

1-49 
1.51 
1-54 
«'S7 
1-59 



i 



tmb 



*3*i4 
I3'S7 
«^59 
13-81 

1405 
14-29 

14-53 
14-76 
1501 

»S»7 
»5-5a 

15-79 
16-05 

16*33 
1660 
i6-«7 

17-16 
17-44 

17-74 
1804 

18.34 

1865 
18*96 
19*28 
19*61 
1993 

2©.27 

to*6i 
20*96 

31*31 
21*6; 

23-03 
32*40 
33*78 
a3'i6 

«3-55 

«3-95 

«4-35 
24-76 

25-17 

•559 

26-03 

2647 
26-90 

2736 
27-82 

28-28 
28-76 

a9'a4 
•9-73 
50.34 



fiet 



I3'«3 
14-07 

Mil 
*4'54 
14^79 
I5'04 

«5-a9 
15-54 
15-80 

16^7 

16-34 

16^2 
16*90 
17*18 

17-47 
17-76 

18.06 
18.36 
18-67 
18.99 

i9-3i 

19-63 
19*96 
2030 

30-64 
30-98 

21-34 
21*69 

22*o6 

«a-43 
22.81 

t3-i9 

»3-58 
2398 

a4-38 

»4-79 

25.21 

a 563 
26'06 
36*50 
36*94 

27*40 
27*86 

28*32 
28.80 
29-38 

39-77 

30»2J 

30.78 

3X-30 
31-83 



■Qir fMt 



I 



o 

14 

•9 

43 
5« 

73 

88 

»03 
118 

»34 
«5i 

167 

184 
201 
318 
236 

*54 
272 
390 
310 
329 

348 
368 

38>$ 

409 
429 

45' 
47 a 
494 
516 

539 
563 

585 
609 

633 
658 

683 
708 

734 
760 

787 

814 

84» 
869 
898 

917 

t& 
980 

101 7 

1040 
1080 



a 



OBDHTATIS 



51 

52 
58 
54 
55 

56 
57 
58 
59 
•60 

61 
62 
68 
64 
65 

66 
67 
68 
69 
70 

71 
72 
78 
74 
76 

76 

77 
78 
79 
80 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 



2 
I 



fMt 



1*62 
1-65 
1.67 
1*70 

«'73 
1*76 

1-85 
188 

1.91 

1-94 
1*98 

3*01 

2*04 

3*08 
3-11 

2-lK 
2*18 
2*22 

2*26 
2*30 

a* 34 

a-37 
2-41 

2-46 
2.50 

a-54 
a-58 
8*62 

2*67 

2«7I 

2*76 
3.81 
2*85 

3*90 

a 95 
300 

3-05 
3-10 



i 



fMt 



30-74 

3i*a6 
31-79 

33-87 

33-4* 
33-98 

34-55 
35-I3 

35-7* 

36-33 

36.93 

37*55 
38*18 

38-83 

39-48 
40-14 
40*81 

4i-5« 

42*21 

42-91 

4363 
44-36 

4S»" 

45-87 

46*64 

48*22 

4903 
49-86 

50*69 
5»55 
53*41 
53-39 
54- «9 

55«o 
56*02 
56*96 
57-93 
5890 



l8«t 



33*36 

33*91 
33-46 
34-02 
34^0 

35-«8 

3577 
36-37 
36*98 
37-60 

38*23 
38.87 
39-53 
40-19 
4087 

4i'56 
42-25 
42-96 
43-69 
44*43 

4517 
45*93 
4670 

47.48 
48.28 

49-10 

4993 
50-76 
51-01 
53-48 

53-36 
54-36 

55-«7 
56.10 

57-04 
5800 

5897 
5996 
60-97 
63<oo 



■Qir fMt 
XI12 

1178 
laii 
X246 

1281 
1316 
1353 
1389 
1436 

1464 
1503 

1543 

1581 

1033 
1664 

«705 
1748 
1792 

1*36 

1880 
1926 
1972 
2019 
2069 

2116 
2166 
3216 
2267 

3319 

3373 
2426 
2480 
3536 
3593 

S650 
2708 
3768 
3838 
3890 



a V 



402 



SEOTIOlJr III 



TABLE V. 



g 



Oboihatis 





1 

2 
8 

4 
5 

6 

7 

8 

9 

10 

11 
12 
18 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
84 
35 

86 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 



I 



feet 



l*ll 

I'la 
1. 14 
i*i6 
i-i8 
1*19 

I'ai 

"•13 
I as 

ra7 

1*39 

»*33 
«'35 
1-37 
«-39 

1. 41 

'•43 
1-45 
»'47 
'•49 

'•5» 

156 

'•59 
i-6i 

1*63 
166 
168 
1-71 

'•73 

1-76 

'•79 
1.81 
1*84 
1.87 

1^0 

1*93 

195 
1.98 

a*oi 

a -04 
a^o7 
a'li 

a-i4 
a*i7 

a*ai 
a*a3 
a'a7 
«3o 
a-34 



feet 



feet 



14-40 


'5-5' 


14-62 


'5-74 


1484 


1598 
i6-aa 


1506 


15*8 


1646 


'5^5» 


16.71 


»S'75 


16-96 


«599 


i7-ai 


i6.a3 


17-48 


16.47 


17.74 


i6'73 


1801 


1 6*97 


i8a8 


17.22 


'8-55 


17-48 


1S83 


17*74 
i8«oi 


19*11 


19.40 


i8a8 


1969 


i8-$6 
18.84 


19.99 


ao*29 


19 la 


20.59 


19-41 


20.90 


19-70 


at. 22 


19.99 


21.53 


2030 


21-86 


ao-6o 


22*19 


20-92 


22-53 


21.23" 


2286 


a '-55 


23.21 


2r»« 


2356 


22.20 


23-9' 


a2-54 


24-27 


22.87 


2463 


a322 


aS'Oi 


a3-57 


2538 


a3-93 


25-77 


a4.a9 


a6 16 


24*65 


26-55 


2502 


a6-95 


2540 


27-35 


25.78 


a7-76 


26'i7 


28-18 


26.56 


2860 


26.96 


29-03 


27.36 


29-47 


27-77 
a8i9 


39-91 


30-36 


a8 6i 


30-8j 


2905 


31. 28 


29-48 


3' 75 


19-93 


32.23 


30-37 


32-71 



■qrfMt 



o 

■ 5 
3« 
48 

64 

80 

97 
''5 

*49 
'68 

>86 
«04 

222 

«4I 
26i 

280 
3oo 

320 

340 

36i 

383 
403 
425 
448 
470 

492 
5'6 

559 
563 

587 

611 

637 
661 

687 
7'4 

740 
766 

793 
831 

849 

877 
906 

935 
965 
995 

1026 

1I30 
II52 



B 



51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

96 
97 
98 
90 
100 



Obdivatbb 



I 



feet 



I 



2.37 
241 

2-44 
2.48 

a.53 

256 

2*59 
2.63 
3.67 
2.71 

2-75 
380 

284 

2-88 

2-93 

2-97 
3'oi 
3-06 
3-10 

315 

3*20 
3*25 
3-29 
3-34 
3-39 

3-44 
350 

355 
3-6d 
366 

3-7' 

3-77 
382 
3-88 

394 

4*00 
406 
4-ia 
4*18 

4-25 

4*3' 
4*37 
4-44 
4*51 
4-57 

464 

4-7 « 
478 

4-86 
4-93 



feet 



ftat 



30.84 

3»*30 

3'-77 
32.34 

32-73 
33-22 

33-73 
34-23 

34-75 
35-27 

S5-80 

36-33 
36-88 

37-43 
3800 

38-57 
39-15 
39-74 
40.33 
40.^4 

4>-56 
42*'8 
42-82 

43-47 
44.12 

44-78 
45-45 
46.14 
4684 

47-53 

48-25 
48-V7 

49-72 
50.46 
51-22 

S»99 
52-77 
5356 

54-37 
55-'9 

56.02 
56.86 

57-7' 
58-58 
59*47 

60-36 
6i*t6 
62-19 
63*11 

64^ 



33-21 
33-7' 
34-2' 
34-72 
3525 

35-78 
36.32 
36^6 
37-42 
37-98 

3855 
39- '3 
39-72 
40-31 
40.92 

41.54 
42.16 
42.80 

43.43 
44.09 

44-76 

45*43 
46-11 

46-81 
475' 
48-22 

4895 
49-69 
5044 
5'-«9 

5'-96 

52-74 
5354 
54-34 
55-'6 

55-99 
5683 

57.68 

5855 
59*44 

60.33 
61.33 
62.15 
6309 
64^ 

6500 

65-97 
66.97 

67.97 

69^0 



■qrfeet 



1186 
1219 

12 53 
1287 

1323 
'358 

«394 
'430 
1468 

1505 

'544 
1583 

I6S2 
1663 
1702 

«744 
1786 
1818 
1871 

'915 

i960 
2005 
2050 

2097 
2144 

3192 
2240 

23VO 
2340 
1391 

3«42 
2494 
2548 
2602 

2657 

3712 
3768 
3825 
3884 

2943 

3003 

3063 

3125 
3186 

3352 

33'6 
3381 
3448 

3515 
3i^ 
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SEOTIOIT III. 



TABLE VI. 



a 

a 



ORDIVATSS 



n 

12 
18 

14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
80 

31 
32 
33 
34 
35 

3ti 
37 
38 
89 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 



f60t 



fMt 






123 


1 


1-24 


2 


1*26 


8 


1*28 


4 


1.30 


5 


«S 


6 


«33 


7 


»-3S 


8 


"37 


9 


<-.^9 


10 


1-41 



1*42 

I 44 
1*46 
1-48 
1.50 

«-55 

i*57 

1-59 
i*6i 

I '63 
165 
1.68 
1.70 
1*72 

1-74 
177 

1.79 
1*82 

184 

1-87 
189 
1*92 
1.94 
1.97 

2'00 

a'02 
205 
ao8 

2-11 

3.14 
217 
2-20 

a«3 
2*26 



•S-95 

16 18 
1640 
i6*6i 

1684 

17 oS 

1 7-3' 

»7-5i 

17/8 
1802 

1826 

18.52 
1H.77 

• 903 
19-29 
'9-55 

1982 
20-o8 
20 oS 
20*63 
20 9( 

21*19 

i'«49 

21-77 
22*07 

aa.37 

22*68 

22*98 

a3"3o 
2361 

33-94 

24*26 

2460 

3493 

a5»7 
2561 

25-96 
2032 
26*67 
27.04 
27.40 

27.77 
2815 

28-53 
28 92 

29-31 



2*29 


2971 


232 


30* 2 


2-35 


30-53 


238 


3095 


2-41 


3137 



fett 



17*18 

17 4> 
I7«t6 
1790 
i8- 4 
18-39 

18*64 
18*89 

i9-"5 

1967 
19.94 

20*21 

2049 

20.77 
21*05 

21*34 

2163 

21.92 

22.22 
22 52 

22-8a 
23*14 
2345 
23*77 
2409 

2442 

2475 
2509 
2S'43 
2578 

26.13 

2649 

2685 

27.21 
2758 

27.96 

28*34 
2872 
29' I 2 

29 5* 
29-91 

3032 
3073 
31-15 

3"57 
3200 

32*44 
3288 

33*33 
33*78 



■qrfcet 



o 

18 

36 

53 

V 
90 

108 

127 
146 

165 
184 

• 204 

224 

245 
266 

2H6 
308 

3^9 
35 • 
373 

395 

4»7 
441 

465 
4}i8 

5»' 

536 
e(.0 

585 
611 

636 

662 
689 

vs 
742 

770 

798 

826 

854 

884 
912 

942 
972 

IC02 

1034 
1065 

1097 

1129 
1161 

1195 

1228 



B 

e 
S 



Obdinatbs 



51 
52 
58 
54 
55 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

71 
72 
78 
74 
75 



86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 



I 
1 



fMt 



2*48 

2-51 
255 
2-58 

2*62 
265 

2 6» 

273 

2-)6 

2>8o 

2-84 

3.88 
292 

2«;6 

3'oo 

304 

3-o8 
3*12 
3*16 

3*21 

3*25 

3*29 

3M 
338 



76 


343 


77 


3-48 


78 


352 


79 


*^-57 


80 


3-62 


81 


367 


82 


372 


83 


3-77 
3-82 


84 


85 


387 



393 
3-9''< 
4-03 
4-09 
4.14 

4*20 
4*26 
4*31 
4*37 
4*43 

449 

455 
462 

4-68 
474 



fett 



31-79 

32-23 

3267 

33' 1 

33 57 

34-02 
3448 

34 95 
33-42 

35-9* 

3640 

36-89 
37-58 

32-89 
38-41 

3893 
39-46 
40*01 

40-55 
4i'<o 

41*66 

4223 

42*81 

4339 
4398 

44*57 
45- » 8 
4580 

4642 

47-05 

47-69 
48-34 

48*99 
49-66 

50*34 

51*02 
5»'72 
52-43 
53-13 
53-b6 

5459 

55-33 
56-09 

5686 

57-62 

5841 
59-21 
6000 
60 82 
CI 65 



fett 



34-24 

34 7* 

35 »8 
3566 

36 "5 

36*64 

3, i3 
3764 

38-15 
3867 

3920 

.^9*73 
40.26 

4081 
4«-37 

4193 

4250 
43-09 
4367 
4426 

44.87 
4.*»*48 
46-10 

4673 
47-36 

48*00 
4866 

4932 

4999 
5067 

5»-56 
5206 
5276 
5348 
54*21 

54-95 
5570 
5046 
57.22 
5800 

58-79 
59-59 
to-40 
61-23 
6205 

6290 
63; 6 
64-62 
65-50 
66-39 



■qrfMt 

126a 
1297 
"332 
136 ( 
1404 

1440 
1476 
15'4 

i5i>2 
I £90 

1629 
1669 
1708 

J7-«9 
1790 

1831 

18.4 
1917 
19O0 
2004 

2049 
2094 
2140 
2187 

2233 

2281 
2330 
2378 
2428 

2478 

2529 

2581 

2633 
2f.86 
2740 

2795 
2850 

2907 

2963 
3021 

3079 
3«38 
3198 
3260 
3320 

3383 
3448 

3511 
3576 
3642 
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SEOTIOU III. 



TABLE VI. 



ORDIKATICB 



3 



I 

I 



feet 



101 
102 
108 
104 
105 

106 
107 
108 
109 
110 



I.. 



8 



feet 



ftet 



eqrfeet 



4-8 1 


62.50 


4.87 


63-34 


4-94 


64*20 


SOI 


6507 


507 


65.96 


5' I 


6686 


528 


te 


3-36 


696a 


5-43 


70-57 

1 



67.31 
6821 

6914 

7008 

71-03 

7»oo 

72-98 

73 97 
74.98 

7600 



37 «o 
3776 
3845 
39>5 
3985 

4057 
4^29 

420a 

4277 

4353 



n 
o 

a 



Ordihateb 


1 


1 

1 


1 


feet 


feet 


feet 



I 



■qrfcet 



iiHMli 



SEOTIOISr III. 
TABLE VII. 



e 


OHMKiTlS 




1 




ORDlSliTM 




1 


1 


2 


1 


s 


i 


1 


1 


1 


i 


1 


i 


1 


1 


(«. 


IMt 


iHt 


•qrlM 


(«t 


f»t 


urn, 


•qrtKt 





1-34 


17-40 


18-74 





fil 


a-S3 


31-93 


35-16 


.338 


I 


'ii 


'J*3 


iK-98 


■9 


SB 


a-i6 


33-34 


35 90 


1373 


a 


1-37 


■J-8s 


i9>» 


3» 


G3 


a-60 


S'.l 


36-35 


1409 


8 


"■39 


.8-07 


19-46 


58 


64 


a-63 


36-81 


1446 


i 


I -41 


.8.19 


'9 7» 


77 


65 


166 


34 6" 


37- »8 


1483 


s 


1-13 


'8.5a 


'9-9S 


97 


Be 


a-7o 


35"'>4 


37'74 


1510 




1-44 


18-76 




117 


57 


1-73 


3S*9 


3*11 


1558 


7 


t-Af- 


19.00 


1046 


"38 


68 


r;6 


3S91 


38.70 


'597 




MS 


1913 


1071 


'S* 


69 


a-Sg 


3fi-.l9 


39-' 9 


I6.i6 


9 


l-SO 


19-46 


1097 


|S8 


GO 


a-83 


36-83 


3968 


■6;s 


10 


l-S» 


19.72 


11 ■»4 




61 


1-87 


37-3I 


40-18 


17'S 


11 


•54 


19-97 


Ji-Sl 




62 


191 


37-7S 


40-69 


'756 


12 


.■S6 




2>78 


iji 


63 


19* 


38-16 




■il 


13 


.-sB 


io-47 


nos 


165 


64 


a.98 


38-73 


il.J? 


U 


1-60 


ao-;3 


»»-33 


187 


66 


3« 


39-" 


4114 


1880 


16 


r63 


ao.99 


af6i 


310 


66 


3-»S 


39-7* 


l"-77 


'9*1 


16 


1-64 


ii-iS 


znt 


331 


67 


309 


40-« 


4.V3t 
438J 


IV66 


17 


iM 


11-51 


PS 


68 


3- '5 


4071 


1009 


18 


r68 


11-79 


13-47 


69 


3-'7 


4>-'3 


• 44-40 


»S3 


19 


i;o 


11-07 


13-77 


401 


70 


3" 


4"7S 


41-96 


loyM 


20 


i.j) 


ti-3i 


1407 


416 


71 


3H 


4118 


4S-S3 


»143 


31 


•■"4 


"63 


11-37 


45° 


72 


319 


4)-Sl 


46.. 


1.89 


S3 


1.76 


ai-91 


14 68 


475 


78 


3-33 


13.15 


46-68 


»»3S 


28 


n'* 


jj-ii 


14-99 


JOO 


71 


3-3B 


43-89 


4-17 


»»«i 


24 


A. 


»349 


ii-30 


£35 


75 


3-« 


44-44 


47-86 


»330 


ZS 


1-8.1 


»3-79 


aS-6> 


iso 


76 


3-46 


4S-0' 


» 


.378 


26 


-85 


14-09 


*i-94 


&\ 


77 


3-60 


4S-S8 


14*7 


27 


1-88 


>4-39 


(6.17 


78 


3-SS 


46.4 


4'i-69 


1476 


28 


1-90 


al-^o 


16 bo 


6J9 


79 


3 59 


46- J3 


So-3» 


15*6 


29 


1-91 


ISO! 


15-93 


6SS 


80 


3-61 


47-3' 


So-95 


*577 


SO 


"-9S 


»5-3" 


'7»7 


681 


et 


3-68 


47 ■9' 


5>-59 


161R 


81 


1-97 


iS-64 


1761 


J 10 


62 


37.1 


4&S' 


S>14 


3680 


82 


a-oo 


is^ft 


17-96 


Us 


83 


378 


49'i 


51-90 


•JS. 


SS 


iO» 


a6a9 


18-31 


766 


81 


3-83 


49-73 


B.V56 


84 


a-oj 


16.A1 


186J 


791 


8S 


3-87 


JO- 37 


54 '4 


1840 


35 


a-o; 


1696 


»9-oj 


^.3 


86 


3-9 » 


51-00 


54-9* 


1894 


36 




a7i9 


»9 39 


Sji 


87 


3-97 


5' 61 


55-6. 


»9i'> 


87 


1-13 


>7<'3 


19 7(' 


88) 


63 


40a 


5»-'9 


56 .1' 


3006 


88 


a. IS 


¥ 


30-11 


91a 


89 


407 


S19S 


5J« 


3061 


89 


i-iS 


30s 1 


911 


90 


4-11 


S3-t" 


57-73 


3119 


10 


a-ai 


aH-69 


30-90 


973 


91 


4i8 


Sl-18 


58-46 


3.78 


11 


a-a3 


1906 


"i 


1004 


92 


4*»3 


54-93 


59-*o 


3»37 


13 


I-i6 


J941 


103S 


98 


4-i« 


SS-6^ 


59-91 


3196 


48 


aa9 


39-79 


3»o8 


.067 


91 


1-31 


S636 


6OJO 


335; 


41 


a-ja 


30-17 


3»-49 


1100 


96 


439 


S7.06 


6.-4S 


3417 


IS 


»-3S 


30-5S 


3*90 


«"33 


96 


1-44 


57-79 


61-13 


3497 


16 


a-38 


30-93 


3331 


1166 


97 


ISO 


58-51 


63-oa 


351* 


17 


a4" 


3«'3> 


33-73 


1 199 


98 


w. 


S9-»S 


63 8 < 


3606 


18 


a-44 


3 '-7' 


34-1 


■133 


99 


60-00 


6461 


3670 


19 


a47 


3111 


31-38 


ia6j 


100 


461 


60-7S 


6j4) 


3734 


60 


J-SO 


3i-S» 


3i-oi 


I3<M 
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SEOTIOlir III. 



TABLE VII. 





ORDINATn 




1 




OEDINATI8 




1 








1 


& 






j 


! 


1 


1 


I 


1 

m 


1 


1 


1 


1 


B 

a 
n 


1 


1 


g 


1 


feet 


feet 


■qrfeet 


fbet 


fMt 


fMt 


Mjr feet 


101 
102 


473 
4-79 


61 53 
62*19 


66-3C 
6708 


5801 
3867 


151 
152 


8.84 
8-95 


I <4.93 
1 1637 


12377 
» 35-33 


8 402 
8526 


loa 


4-85 


6307 


6792 


39.U 


158 


9^ 


11784 


136*90 


8653 


104 


4-9« 


6387 


68*78 


4003 


154 


9.18 


119-31 


128*49 


8780 


105 


4-97 


6467 


6964 


4073 


155 


9.39 


13083 


13011 


8910 


106 


504 


6548 
66.31 


70-53 


4143 


156 


9.41 


133.34 


'31-75 


9041 


107 


5»o 


71*41 


4214 


157 


9-53 


13388 


»33'4i 


9' 74 


108 


S16 


?7'4 


73.30 


4a8«; 


158 


965 


J3S44 


13509 


9308 


109 


523 


67-98 


73-*i 


4358 


159 


9*77 


137.01 


136:8 


9443 


110 


529 


6884 


74-13 


443' 


160 


989 


138.61 


13850 


9581 


111 


5-36 


6971 


7507 


4506 


161 


I0'03 


130-23 


14025 


9721 


112 


5*43 


70.58 


7601 


4582 


162 


10-11 


13187 


142.01 


9863 


118 


550 


71.47 


7697 


4658 


163 


1037 


1.^3-53 


143-80 


10005 


114 


5-57 


73-37 
733* 


77-94 


47.^6 


164 


10.40 


«35»' 


145.61 


10150 


115 


5-64 


7893 


4814 


165 


"O53 


136*91 


14744 


10296 


116 


5-:« 


74-20 


79.91 


4894 


166 


1067 


13863 


149.29 


10444 


117 


5-9« 


75«3 


8o-m 


4974 


167 


io*8o 


140*37 


i5'i7 


10594 


118 


S'^S 


•76-08 


8 1*93 


505.S 


168 


IO-93 


14314 


153-07 


10746 


119 


5*93 


7703 


83.96 


5«.38 


169 


ii.07 


14393 


155^ 


10901 


120 


600 


7800 


84-00 


5231 


170 


I I'll 


145-74 


156.95 


i'057 


121 


608 


7898 


8e-o6 
• 8613 


5306 1 171 


n-35 


147*57 


i5''-Q2 


11314 


122 


6-15 


^9-9» 
8o'99 
8200 


5391 


172 


11-49 


14943 


16093 


1 1 374 


123 
124 


6-33 
6-31 


8733 
88.31 


5478 
5566 


178 
17i 


11.64 
11*79 


i5»-3» 
153-31 


16295 
165-00 


»«537 
1 1701 


125 


6-39 


8304 


8943 


5655 


175 


1193 


15514 


1 67*07 


11866 


126 


647 


84K>8 


90-55 


5745 
S» 6 


176 


13o8 


157-09 


169*17 


13034 


127 


6-55 


«S«4 


91*69 


177 


13.24 


159-06 


171.30 


13205 


128 


663 


86.31 


93.84 


59»8 


178 


1239 


16107 


173-46 


12378 


129 


6*7 1 


8730 


9401 


6033 


179 


1254 


16310 


17564 


'»552 


180 


6-8o 


88-39 


95*9 


6116 


180 


13.70 


16514 


17784 


13738 


181 


6.88 


8/5 « 


96-39 


6213 












182 


'6-97 


90 b3 


9883 


6309 












188 


7 '06 


91.77 


6407 












184 


7'5 


9293 


100*07 


C506 












185 


7.24 


94.09 


101*53 


6607 












186 


7*33 


95-a7 


10360 


6709 

6K12 












137 


74a 


9647 


103-89 












188 


7-5 » 


9769 


105.20 


6917 




* 








189 


7'6i 


98.9a 


100-53 


7023 












140 


770 


100.17 


107-87 


7«30 












141 


7^0 


101 '42 


109.33 


7238 












142 


990 
800 


102 69 


110*59 


7348 












148 


103.99 


1 1 199 


7460 










• 


144 


8*io 


'osoo 


1 13 40 


7573 












145 


8.20 


10662 


11483 


7686 












146 


8-30 


107.97 


116-27 


7803 












147 


841 


109-32 


117.73 


7919 












148 


851 


1 o-vo 


119.31 


8o.,8 












149 


861 


112-09 


13071 


8158 












150 


8-73 


113-50 


133*33 


8a79| 








1 



APPENDJX. 



: 



APPENDIX. 



COPT OF BEPOBT ON THE DESIGN AND C0N8TBUCTI0N OF 

MASONRY DAMS. 



By W. J. Macquorn Rankine, c.b., l.l.d., f.r.s. 

1. Subjects of Report, — [ have carefully considered the letter of 
Captain Tulloch, R.E., Executive Engineer of the Municipalitj of Bom- 
bay, dated the 10th December, 1870, on the subject of masonry dams 
or reservoir walls of great height, and also the papers on the same sub- 
ject by M. Graeff and by M. Delocre, which appeared in the " Annalea 
des Fonts et Ghausse^s." These last I have studied both in the original 
and in the very faithful translation by Gol. J. G. Fife. I have also 
made mathematical investigations as to the proper figure and dimensions 
of such dams. 

2. Material. — As regards the material best suited for a reservoir, 
wall or embankment, I consider that it must be determined by the nature 
of the foundation. That foundation should be sand rock, if practicable ; 
and should a rock foundation be unattainable, firm impervious earth. 
It may be doubted whether any earthen foundation is thoroughly to be 
relied on where the depth of water exceeds 100 feet or 120 feet. It is 
not advisable to build a high masonry dam on an earthen foundation ; 
for the base of the dam must be spread to a width sufficient to distribute 
the pressure, so that it shall not be more intense than the earthen founda- 
tion can bear ; and this involves the use of a quantity of material which 
would lead to immoderate expense, if the material used were masonry. 

8. Mode of Building. — In the case of a rock foundation, the proper 
material is unquestionably rubble masonry laid in hydraulic mortar ; and 
the opinion of M. Graeff, that continuous courses in building that ma- 
sonry are to be avoided, is fully corroborated by experience ; for the bed 
joints of such courses tend to become channels for the leakage of the 
water. 
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4. Prectmtton. — The yery fact, howerer, of the irregular etmcture of 
that masonry renders neces-sarj nnusaal care and vigilance in snperintend- 
ing its erection, in order to insure that every stone shall be thoroughly 
and firmly bedded, and that there shall be no empty hollows in the in- 
terior of the wall, nor spaces filled with mortar alone where stones ought 
to be placed. The practice of " gronting,'* or filling hollows by pouring 
in liquid mortar, should be strictly prohibited. Should it be resolved to 
insert in the face of the wall, headers, or long bond-stones, with or with- 
out projecting ends to form corbels, as in the dam of the river Fnrens, 
those stones ought to be laid with their lengths, not horizontal, but nor- 
mal to the face of the wall. 

5. Principles determining Profile. — With respect to the profile of the 
wall, its figure is in the main to be determined by principles nearly the 
same with those laid down by the French Engineers already referred to, 
and put in practice in the dams of the rivers Furens and fitm : that is 
to say, the intensity of the vertical pressure at Uie inner face of the wall 
should at no point exceed a certain limit when the reservoir is empty, 
aid the intensity of the vertical pressure at the outer face of the wall 
should at no point exceed a certain limit when the reservoir is full. 

6. Limits of Vertical Pressure. — In the theoretical investigations of 
M. Delocre, and the practical examples given by M. Graeff, the same 
limit is assigned to the intensity of the vertical pressure at both faces 
of the wall. But it appears to me that there are the following reasons 
for adopting a lower limit at the outer, than at the inner face. The 
direction in which the pressure is exerted amongst the particles close to 
either face of the masonry is necessarily that of a tangent to that face ; 
and, unless the face is vertical, the vertical pressure found by means of 
the ordinary formulas is not the whole pressure, but only its vertical com- 
ponent ; and the whole pressure exceeds the vertical pressure in a ratio 
which becomes the greater, the greater the " batter," or deviation of the 
face from the vertical. The outer face of the wall has a much greater 
batter than the inner face ; therefore, in order that the masonry of the outer 
face may not be more severely strained when the reservoir is full, than 
that of the inner face when the reservoir is empty, a lower limit must 
be taken for the intensity of the rertical pressure at the outer face than 
at the inner face. 

7. Weight of Wall to be Throxon Inwards. — The proposal of the Exe- 
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entire Engineer, to throw the weight of the wall fnrther inwards than in 
the French designs tends to realize the principles just stated, and so far 
I fully approve of it, and hare carried it out in the profile which accom- 
panies this report. 

8. Wall not to Overhang Inwards, — I do not, however, concur with the 
Executive Engineer in the proposal to throw the weight of the wall so 
far inwards as to make it overhang, for tlie following reason : the addi- 
tional stability against the horizontal thrust of the water gained by giving 
the wall an overhanging batter inwards, is not that due to the whole 
weight of the overhanging masonry, but only to the excess of that weight 
above the weight of water which it displaces; in other words, about half 
the effect of the weight of the overhanging mass of masonry in giving 
stability is lost through its buoyancy, and hence the additional stability 
gained by making the wall overhang inwards is not proportionate to the 
additional load thrown upon the lower parts of the inner face ; and more 
stability would be gained by placing a given mass of masonry, so as to 
form an uniform addition to the thickness of the wall, than by making it 
overhang inwards. 

9. Limits of Vertical Pressure^ how Fixed.^'ln choosing limits for 
the intensity of the vertical pressure at the inner and outer faces of the 
wall represented by the accompanying profile, I have not attempted to 
deduce the ratio which those quantities ought to bear to each other from 
the theory of the distribution of stress in a solid body ; for the data on 
which any such theoretical determination would have to be based are too 
uncertain. The limits which I have chosen are as follows, and they are 
given in the first place in feet of a vertical column of masonry whose 
weight would be equivalent to the pressure, and are then reduced to va- 
rious other measures: — 

lixniU of Teriical pre«iire at 
Feet of masonry, 
Feet of water, . • 
Poands on the square foot (nearly) . 
Metres of masonry (nearly) • 

Metres of water (nearly) . • • 

Kilog. on the square centimetre (nearly) 9*8 

In choosing these two limits I hare been guided by the consideration 
of the following facts. As regards the inner face, where the deviation of 
the direction of the stress from the vertical is unimportant, it is certain. 
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horn pneticml ezperioiee, thai rubble maaoniy laid in strong fajdnolic 
morUr, and on good rode foundations, will salielj bear a Tertical pressure 
eiairaleni to the weight of a eohima of masoniy 160 feet higli, if not 
bigber. As regards tbe outer fsee, the practical data girca br IL Graeff 
show tbat masonry of tbe same qnaKtj in the doping ooter foce of a 
dam win safelj bear a pressure whose rertical component, as fonnd by 
the ordinary mles, is eqairalent to the weight of a ecJomn 125 feet high. 
10. Danmuiitm of Vertieal Prtuwrt towardi Foal of Slope, — ^Tbe same 
reasons which show that the intensity of the rertical component of the 
preasare ooght to be less for a battering than for a rertical face, show 
also that this intensity ought gradnally to diminish at the lower part of 
the outer face, where the batter gradnally increases. In the present 
state of our knowledge we shoold not be warranted in forming any defi- 
nite theory as to the law which this diminution ought to follow ; and, 
therefore, in preparing the accompanying design, I hare thought it best 
to be guided in this, as in the prerious ease, by practical examples, and 
to consider it sufficient to make the law of diminution such that at the 
depth of 150 feet below the surface, the intensity of the rertical com- 
ponent of the pressure at the outer face becomes nearly equal to what 
it is at the same depth in the outer face of the dam across the Furens, 
riz., 107 feet of masonry, or about 6^ kilogrammes on the square centi- 
metre. 

11. Tension to he avoided. — I hare kept in riew another principle, 
not referred to by the French authors, riz., that there ought to be no 
practically appreciable tension at any point of the masonry, whether at 
the oater face when the reserroir is empty, or at the inner face when the 
reserroir is full. Experience has shown that in structures of brickwork 
and masonry that are exposed to the overturning action of forces which 
flactaate in amonnt and direction (as when a factory chimney is exposed 
to the pressure of the wind) the tendency to gire way first shows itself 
at that point at which the tension is greatest. In order that this princi- 
ple may be fulfilled , the line of resistance should not deriate from the 
middle of the thickness of the wall to an extent materially exceeding 
one-sixth of the thickness. In other words, the lines of resistance, 
when the reserroir is empty and full, respectirely, should both lie within, 
or but a ssiall distance beyond, the middle third of the thickness of 
the wall. 
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12. Horizontal curvature of Wall, — As regards the effect of giving 
the wall a cnrvatare in plan, convex towards the reservoir, I look upon 
this as a desirable, and in manj cases, an essential precaution, in order to 
prevent the wall from being bent by the pressure of the water into a 
curved shape, concave towards the water, and thus having its outer face 
brought into a state of tension horizontally, which would probably cause 
the formation of vertical fissures, and perhaps lead to the destrnction of 
the dam. I consider, liowever, that calculations of stability which treat 
the dam as a horizontal arch are so uncertain as to be of very doubtful 
utility ; and I would not rely upon them in designing the profile. In 
fixing the radius of horizontal curvature, I consider that the Engineer 
should be guided by the form of the gorge in which the dam is to be 
built, making that radius as short as may be consistent with convenience 
in execution, and with making the ends of the dam abut normally against 
the sound rock at the sides of the gorge. 

13. Summary of conditions to he fulfilled hy Profile Logarithmic 
Curves chosen. — The conditions which have been observed in designing 
the accompanying profile may be summed up as follows: — A, The 
vei*tical pressure at the inner face not to exceed 160 feet of masonry. 
B, The vertical pressure at the outer face not to exceed 125 feet of 
masonry at the point where it is most intense, and to diminish in going 
down from that point. C, The lines of resistance when the reservoir 
is full and empty, respectively, to lie within or near to the middle third 
of the thickness of the wall. These are limiting conditions, and do not 
prescribe exactly any definite form. In choosing a form in order to 
fulfil them without any practically important excess in the expenditure 
of material beyond what is necessary, I have been guided by the consi- 
deration that a form whose dimensions, sectional area, and centre of 
gravity under different circumstances are found by short and simple 
calculations, is to be preferred to one of a more complex kind, when their 
merits, in other respects, are equal; and I have chosen Logarithmic 
curves for both the inner and the outer faces. 

14. Rule as to Thicknesses. — The constant subtangent common to 
both curves (marked AD in the drawing) is 80 feet ; this bears rela- 
tions to tlie vertical pressures. The thickness CB at 120 feet below 
the top is 84 feet; and of this one-fourteenth, AG = 6 feet, lies inside 
the vertical axis OX, and thirteen-fourteenths, AB = 78 feet, outside 
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that axis. The formula for the thickness t at any depth x, below the top, 
is as follows : — 

t = t,e^^^ (1). 

or, in common logarithms, 

log t = log U + 0-4348 ^^=^ (lA), 

in which a denotes the snbtangent (80 feet), and t^ the given thickness 
(84 feet) at the given depth (x, =s 120 feet) below the top. The thick- 
ness at the top is 18 74 feet. 

15. Horizontal Ordinates. — In the profile, horizontal ordinates are 
drawn at every 10 feet of depth from the top down to 180 feet, and their 
lengths, from the vertical axis OX to the inner and outer face's, respec- 
tively, are marked in feet and decimals. In each case those ordinates are 
respectively, one- fourteenth and thirteen-fonrteenths of the thickness. 
Intermediate ordinates at intervals of 5 feet can easily be calculated, if 
required by taking mean proportionals between the adjacent pairs of 
ordinates at the intervals of 10 feet. 

16. Sectional Areas. — The sectional area of the wall from the top 
down to any given depth is found by multiplying the constant subtangent 
(a =r 80 feet) by the difference (t — to) between the thickness at the top 

nd at the given depth ; that is to say, 

/*<rfx= a(< - «o) (2). 

o 

17. Line of Resistance when Reservoir is Empty, — The vertical line 
through the centre of gravity of the part of the wall above a given hori> 
zontal plane, stands midway between the middle of the thickness at the 

; given horizontal plane and the middle of the thickness at the top of the 
wall ; and thus have been found points in the curve marked ** Line of 
Resistance, Hescrvoir Empty." 

18. Moment of Pressure of Water, — Supposing the reservoir filled to 
the level of the top of the wall, the moment of the pressure exerted hori- 
zontnlly by the water against each nnit of length of wall from the top 
down to a given depth (x) is found by multiplying the weight of a cubic 
unit of water by one-sixth of the cube of the depth ; and if we take, for 
convenience, the weight of a cubic nnit of masonry as the unit of weight, 
and suppose the masonry to have twice the heaviness of water, this gives 
ns, for the moment of horizontal pressurCi 
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19. Line of Resistance when Reservoir is Fa//.— The moment of hori- 
Eontal pressare, expressed as above stated, being divided by the area of 
cross section above the given depth, gives the horizontal distance at the 
given depth between the lines of resititance with the reservoir empty and 
fully respectively ; that is to say, 

M g* 
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and thus have been found points in the curve marked '' Line of Resistance, 
Reservoir Fall." 

20. Vertical component of Water- Pressure neglected, — In the preced- 
ing formulas the pressure of the water against the inner face of the wall 
is treated as if it were wholly horizontal (as in the investigations of M. 
Graeff and M. Delocre). In fact, however, that pressure, being normal 
to the inner face of the wall, has a small inclination downwards, and therefore 
contains a small vertical component, which adds to the stability of the wall. 
The neglect of that vertical component is an error on the safe side. "* 

21. Intensity of Vertical Pressure in Masonry, — To find the mean in- 
tensity of the vertical pressure on a given horizontal plane in the masonry, 
expressed in feet of masonry, divide the sectional area by the thickness 
at the given plane; that is to say 

/l!L- = a ( 1 - f ) (5). 

To find the greatest intensity of that vertical pressure according to the 
ordinary assumption that it is an uniformly varying stress, in other words, 
that it increases at an uniform rate from the face furthest from the line 
of resistance to the face nearest to that line, the mean intensity is to ba- 
increased by a fraction of itself expressed by the ratio which the devia- 
tion of the line of resistance from the middle of the thickness boars to 
one-sixth of the thickness ; that is to say, let p denote that greatest in- 
tensity, expressed in feet of masonry, and r the deviation of the line of 
resistance from the middle of the thickness ; then, 

p = «(l~^)(l + «-f) (6.) 

When that deviation is appreciably greater than one-sixth of the thick- 
ness, the preceding rule is no longer applicable ; but this case, as already 
explained, ought not to occur in a reservoir wall. The assumption on 
which this rule is based of an uniform rate of variation of that oompo- 
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nent of the pressnre which is normal to the pressed snrface, is known to 
be sensiblj correct in the case of beams, and is probably very near the 
tmth in walls of uniform or nearly uniform thickness. Whether, or to 
what extent, it deviates from exactness in walls of varying thickness, is 
uncertain in the present state of our experimental knowledge. 

22. Profiles for Different Depths. — The range of different depths to 
which the same profile is applicable without any waste of material extends 
from the greatest depth shown on the drawing, 180 feet up to 1 10 f^et, or 
thereabouts. For depths between 110 feet and 80 feet, or 90 feet or 
thereabouts, the waste of material is unimportant. For depths to any 
considerable extent less than 90 feet, the use of a part of the same profile 
gives a surplus of stability. For example, if the depth be 50 feet, the 
quantity of material is greater than that which is necessary in the ratio 
of 1*4 to 1, nearly. For the shallow parts, however, at the ends of a dam 
that is deep in the centre, I think it preferable to use the same profile as 
in the deep parts, notwithstanding this expenditure of material, in order 
that the full advantage of the abutment against the sides of the ravine 
may be obtained. In the case of a dam that is less deep in the centre 
than 120 feet, the following rule may be employed : construct a profile 
similar to that suited to a depth of 1 20 feet, with all the thicknesses and 
ordinates diminished in the same proportion with the depth. The inten- 
sity of the vertical pressure at each point will be diminished in the same 
proportion also; but this does not imply waste of material, the whole 
weight of the material being required in order that there may be no ap- 
preciable tension in any part of the wall. 
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